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For INNUMERABLE duties the APV Paraflow plate heat 





exchanger ts proving to have outstanding advantages and 
is in rapidly increasing use 


Here are the reasons 


High rate of heat transfer—at least 50°, better than con- 
entional types for the same order of pressure drop 
Compactness— very small floor area 

Full accessibility of all liquid-bearing surfaces it can be 
opened in minutes 

Flexibility — it can readily be sectioned to include a number 
of heating and cooling duties as well as regeneration up 
to 85°. in one frame. 


Ease of modification its capacity can easily be increased 
or decreased or its duty changed 
Small temperature ** Split *’— ability to work to small end 
temperature differences, resulting in more accurate tem- 
perature control 
Small liquid hold-up—far smaller than a tubular heat 
exchangel 
AP’ Paraflow, Type 
Interchangeable components plates can easily and quickly CHE. Smaller pes 
be replaced. are available 
Alternative materials of construction while plates are 
normally in stainless steel other metals can be supplied 


Wide range of capacities. 
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Plate Heat Exchanger 


SSA" 


The A.P.V. Company Ltd., Manor Royal, Crawley, Sussex 
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Telephone: Crawley 1360 Telegrams & Cables: Anaclastic, Crawley a 6 rae 6 ra 6 rea 4 fra 
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THE HEART OF THE MATTER 


rPOLFTITETRAFPLUOROETHYLENE 


IMPERIAL CHEMICAL 


Pr 


the plastics material for gaskets, packings, 


‘HE MOST IMPORTANT parts of thi eal unit 


(illustrated here in its separate components and 
with the two halves assembled) are the two white 
rings made from * Fluon’ polytetrafluoroethylenc 
where resistance to 
atlected by 


fluids of 


* Fluon is ideal for all uses 


corrosion is required It is not 


extremes of temperature, corrosive 


solvent In fact, within its working temperature, 


from OC to 250 C, * Fluon’ 


is unaffected by 
any chemicals except molten alkali metals and 
certain fluorine compounds 


*Fluon’ also has remarkable electrical prop- 


erties. It has a very low power factor and permit- 


iftuoroethyrene mar 


INDUSTRIES 


seals and couplings 


tivity, neither of which varies with temperature or 


Irequen¢ y ; | luon ‘ doe nol ab orb and 1 not 


wetted by water, so that its insulating propertie 
are unatfected by humidity. 
*Fluon’ has a very low coefficient of friction and 


can be used very effectively in special types of light 


duty bearings required to work without lubrica- 
tion. [tis particularly useful in textile and chemical 
plants and for food-processing machiner' 
*‘Fluon’ can also be extruded into continuous- 
wall 


high 


diameters and 
fle xible 


length tubing of various 


thicknesses for use as a liner in 


pressure hose 


wfactured by LLC 
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Multivane fan runner of an unusually complex design completely covered with 
VULCOFERRAN. _ The high degree of adhesion obtained with this acid 


resisting covering renders it particularly suitable for machines and equipment 


revolving at high speeds. This fan runner is dealing with gases of high 


acidity to which VULCOFERRAN is completely resistant. 


NORDAC LIMITED 


CHEMICAL ENGINEERS UXBRIDGE MIDDLESEX TELEPHONE 
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Electrical 
Precipitators 


The above photograph of dust from a pulverised fuel fired boiler 
shows one type of stack emission shortly to be controlled 

under the Clean Air Bill 

This is but one of the very many dust problems found in 
industries ranging from Plastics to Cement, and 

from Steel to Chemicals, which have been successfully solved 


by the Gas Cleaning Division of the Holmes Organization 


WwW. C. HOLMES & CO. LTD. + TURNBRIDGE * HUDDERSFIELD 
Huddersfield 5280 London : Victoria 9971 Birmingham : Midland 6830 
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The Classification 
of Fire Hazards and 
Extinction Methods 


NEW FIRE 


the field of plastics 


and 
information 


analyses 


This 


new materials. 


HAZARDS are increasing with the rapid 
expansion of certain chemical industries, notably in 
The nature of these hazards has 
been explored in this book, which gives classified 
lists of substances and extinction agents, and detailed 
conclusions 
about 

and liquids is of the utmost use in every industry 
where new risks are attendant on the employment of 
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CHEMICAL PLANT 


The Kestner organisation serves many industries. In fact, wherever 
chemicals are manufactured or used, it is more than likely that 
you will find some Kestner plant—it may be a stirrer or other 
small item—it may be a large spray drier or the entire process 
plant. Whatever it be, large or small, you will find it doing 
a good job.” 


If you are needing any new plant Kestners can 


help you on any of the following subjects: 


ACID HANDLING - ACID RECOVERY PLANT 


Pumps, Fans, Pipe Lines, etc 


DRYING PLANT - EVAPORATION PLANT 


All types A range of plants to suit all Evaporation problems 


FLUID HEAT TRANSMISSION SYSTEMS 

GAS ABSORPTION AND REACTION SYSTEMS 
ISOLETRIC SYSTEM FOR PROCESS HEATING 
KEEBUSH A constructional material resistant 


to the action of all corrosive liquids 


LABORATORY AND PILOT PLANTS 
STIRRERS AND MIXING EQUIPMENT 


lhestner ™ ss 


KESTNER EVAPORATOR &@ ENGINEERING CO. LTD., 5 GROSVENOR GARDENS, LONDON, 5S.W.!I 








Laboratory Double Effect Evaporator 
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POPPING 
CORN 


TO PRESERVING FRUIT 


If you've a job for basic 


chemicals, contact 


On aE 


Brotherton 


A BIG NAME IN THE CHEMICAL WORLD 
One of the world's largest manufacturers of hydrosulphites (hydros, formu red Z. hydros ! 
ind heramine Maker f metachrome and other dyestuffs (after . 
her 1 ncelude liquor ammonia, sulphuric acid, ammonium t 
: isulphite and metabisulphite 
Brotherton & Co Lt$é.. &.O Box No. 6, Leeds, 1 Telephone No. 3 
London Office Winchester House, Old Broad Street, E.C.2 
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CHEMICALS FROM COAL 











BI NZ LES: nitration grade 
No. 1 pure 


TOLUOLE: pure nitration ovrade 
XYLOLE: 2/3 
HIGH FLASH SOLVENT (flash point over 100 F) 


NAPHTHA: 90/200 
Enquiries to :- 
UNITED COKE & CHEMICALS COMPANY LTD. 
meumteo (SALES DEPARTMENT 32) 34, Collegiate Crescent, Shefheld, 1 
Telephone: Sheffield 63025 Telegrams: ‘Unichem’ Sheffield 


UCC 2 


COmPamits UP 











FLUID LEVEL CONTROLS 


CONTROL 
UNIT 


- TO PUMP MOTOR 
=~ STARTER 


Sy 
} 


DIPSTICK 
HOLDERS 


DIPSTICKS 
An extensive range of single- and double-circuit level controls with simple dipstick 


HIGH LEVEL electrode fittings cover practically every known application involving the automatic 
level control of electrically conductive fluids. The controls are notable for their 
high adjustable sensitivity, reliability and economy 

PUMPING J 

RANG 

NGE Other items in our standard range include controls for 





Powder Level Furnace and Machine Electrolytic Conductivity 


LOW LEVEL Counting Safety Conveyor Bloc kage 


mma PpuMmP Inspecting Packaging Detection 
” T . . 
Bat« hing emperature Paper Break and 


Sorting Automatic Timing Join Detection et 








FIG 7 


and a host of other functions 
Fully descriptive illustrated literature immediately available upon request 
ELECTRONIC SWITCHGEAR twiree 
y d Ly N Ji LIMITED 
47 VICTORIA STREET ° LONDON S.W.I Telephone : ABBEY 2771 
Works : Works Rd., Letchworth, Herts. Tel: Letchworth 1853 
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produced by The K. R. Webb Company, Painswick, Glos. 


Styrene Copolymer Sheeting 


for vacuum forming =; 


ERINOID LIMITED STROUD GLOS 
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ISOPROPYL ALCOHOL 


n-BUTANOL 


These high quality chemicals, manufactured 
at Billingham from propylene produced in the 
oil-cracking plant at Wilton, are available in 


A vailability ‘ road tank-wagons and drums. Stocks are 


maintained at convenient distribution centres for 
prompt delivery to all parts of the country. 


For further information, consult : 
IMPERIAL CHEMICAL INDUSTRIES LTD. 


LONDON, 3$.W.!I. 
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VIEWPOINT 





THE CHEMICAL AGE 


Sources 
of Power 





I HAS been estimated that by 1957 the world’s 

energy demands will have increased three and a half 

times over those of 1953; in the year 2000 eight 
times as much energy will be needed. But it is impos- 
sible to increase production of energy to this extent 
from current resources. In Britain, coal output, once 
so abundant compared with the country’s needs, is now 
insufficient. Coal is also in short supply in many other 
countries. 

Although supplies of coal within the earth are 
considered to be plentiful, for a variety of reasons they 
cannot be mined economically. The time is likely to 
come, therefore, when coal can be used only for the 
manufacture of chemical products. In the UK there are 
adequate reserves of poor quality coal and underground 
gasification of these might provide a source of power 
and chemicals. According to the National Coal Board 
a pilot scheme is expected to be operating by the end 
of 1958 

At least one company plans to develop methods of 
making synthesis gas for conversion into a number 
of products including oil fuels 

These remarks also apply to oil. At the present rate 
of usage it is doubtful whether oil will fill the gap for 
very many years, and recent events in the Middle East 
have shown the dangers of relying too rigidly on oil 
supplies 

One source of natural power which can be exploited 
still further is water. Europe’s hydro-electric capacity 
is said to be almost fully exploited, yet hydro-electric 
power in Britain 15 or 20 years hence is estimated at 
just over twice present capacity 

Nuclear energy appears to be the most hopeful source 
of power, details of the latest schemes for the UK are 
given on page 474 of this issue 

From experience gained at Calder Hall, output of 
atomic power stations can now be increased consider- 
ably, and the whole nuclear power programme ts 
significantly greater in size. By 1965, at least 15 station 
will be built with a combined generating capacity of 
at least 4,000 megawatts 


~F , 
"i s of oe ° yt 
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Atomic power stations are under way in many 
countries. However, sources of power other than atomic 
are being examined. During the past three or four years 
there has been a marked interest in the possibilities 
of harnessing solar energy for industrial use. In 1954, 
an Association of Applied Solar Energy was formed 
in the US to sponsor this technology, and a year ago, 
a world symposium on solar energy was held in the 
US 

Many papers read at this symposium gave details 
of the engineering aspects of solar machines, solar stills, 
heat pumps, water heaters, high temperature furnaces 
and electricity from the sun 

Concentration of solar energy is possible with the 
high temperature furnace and as a source of power 
can compete with present electrical rates in some areas 
if development work is undertaken to reduce costs 

It is reported that scientists in Russia are endeavour- 
ing to exploit energy from the sun on a large scale 

Russia is said to be planning a large generator 
which, when completed in two or three years’ time, may 
have a capacity of 1,200 kilowatts 

On the river Rance, in France, engineers are building 
the first tidal power plant to operate on an economical 
level. The motion of the tides will be utilised to provide, 
it is estimated, 342,000 kilowatts annually. Should this 
project be successful, a larger plant will be built, This, 
it is claimed, will increase France’s electricity production 
by one-third 

Another French project now being carried out at 
Abidjan on the African Ivory Coast utilises the differ 
ence in temperature between water on the surface of 
the ocean and water from the depths——in this area a 
difference of 75 1 A turbine operating generator 1s 
placed over the steam current established between a 
vacuum evaporator in which the surface water boils 
pontaneously, and a heat exchanger in which steam 
ondenses when entering in contact with the cold water 
brought up from the depths 

When completed this station will have a capacity 
of 3,500 watts 
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DEVELOPMENT of a 


manufacturing a new and 


process for 
superior 
synergist, Sesoxane, for pyrethrins and 
related 


nounced by 


been an 
Shulton’s Fine Chemicals 
Division, of Clifton, New Jersey, US 
Sesoxane-pyrethrin 


insecticides ha 


formulations are 
stated to be of special interest to form 
ulators and packagers of insecticides 
where a safer product is required for 
use On grains, fruits, and in household 
and animal sprays 

Sesoxane was discovered by Dr 
Morton Beroza of the US Department 
of Agriculture in Beltsville, Maryland, 
and reported by him as the 2-(2-eth 
oxyethoxy) ethyl 3,4-methylenedioxy 
phenyl acetal of acetaldehyde The 
).(3,4-methylenedi 
oxyphenyl)-3,6,9-triox yundecane ha 


chemical name 
been adopted 
fests have 


uperior in 


hown this chemical to be 
ynergistic activity to other 
commercial pyrethrin synergists and 
because of its effectiveness, it Is ex pec 
ted to cost less to use than other avail 
able synergist formulations for equal 
knockdown and kill High kill can 
be obtained without the use of DDI 
or other toxic insecticides. Numerous 
tests have already been published by 
the US 


Department of Agriculture 
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INSECTICIDE SYNERGIST 


New US Process Developed 


AGE 


showing the effectiveness of Sesoxane 
against flies and mosquitoes and its in 
teresting possibilities as an effective 
synergist for cockroaches 
and other insects 


insecticide 
A comprehensive 
report describing the effectiveness of 
Sesoxane was presented by Mr. J. H 
Fales of the Entomology Research 
Branch, Agriculture Research Service 
US Department of Agriculture, Belts 
ville, Maryland, at the 43rd annual 
meeting of the Chemical Specialties 
Manufacturers’ Association 

Because of its solubility in kerosene 
Freon Il, Freon 12 and other sol 
vents, Sesoxane 1s easy to formulate in 
conventional equipment It has a 


faint, pleasant odour and the low 
acule oral toxicity (LD 


per kilogram in rats 


) of 2,000 mg 
Complete toxic 
Ological studies are in progress 
Basic chemical required for the 
manufacture of Sesoxane ts piperonal 
(hehotropine). When the new synet 
gist was first announced by the US 
Department of Shulton 


recognised in it an opportunity to ex 


Agriculture 


pand its production of piperonal to 
ward the manufacturing of Sesoxane 
and a Superior and continuous process 
for manufacturing piperonal has been 
developed by the company 


RECONSTRUCTION COMPLETED 


RECONSTRUCTION has been com 
pleted of the sulphuric acid plant at 
the Elixborough, near Scunthorpe, 


Lines, works of Nitrogen Fertilisers 
Lid., which produces ammonium sul 
phate for use in the fertiliser industry 
This sulphate is manufactured by the 
direct neutralisation of ammonia with 


sulphuric acid 
New Roaster 


A new roaster, of a unique rotary 
design developed by the company, has 
been installed in the sulphuric acid 
plant and will burn impure sulphur 
which results as the filter cake from 
the bright sulphur purification process 

A complete new converter unit has 
been supplied and erected by The 
C orporation Ltd ol 
Stockton-on-Tees, who are exclusive 


Power-Gas 


licensees in this country for sulphuric 
acid plant designed by Chemiebau D1 
A. Zieren GmbH 

A feature of the erection programme 
was the necessity to keep the existing 
plant in operation as long as possible 
so as to avoid a serious interruption 
in acid production 
plished by erecting a new single shell 
140 - ton - monohydrate - per-day con 
verter in the space occupied by one 


This was accom 


of the two old 60-ton-per-day units 

The reconstructed plant is now 
Operating and the converter unit 1s 
reported to have comfortably exceeded 
the guarantee of 140 tons output at 


98 per cent conversion efficiency 


New Rubber Chemical 
4 NEW RUBBER CHEMICAL has 


been introduced by Pennsalt Chemi 
Canada, Hamilton, Ontario 
benzothiazzl-2-sulphena 
(Dipac) is a delayed 
formulated for 
high temperature 


cals ofl 
Diisopropyl 
mide action 
accelerator modern 
processing where 


maximum freedom from scorch is 


essential 


Change of Address 

MOST departments at the head office 
of the Mullard organisation are now 
at Mullard House, Torrington Place 
London WC1 (telephone: LANgham 
6633). The remaining departments will 
All correspon 
dence for all departments should be 
sent to the new address 


be moving in shortly 
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Tetraethyl Lead 
New Process Discovered 
in US 


DISCOVERY of a new ; Ss 
making tetracthy! | nas been 
announced in the US by the Ethyl 
Corporation, a jointly 
sidiary of the Standard Oil Co. (New 


Jersey) and the General Motors Cor 


owned sub 


poration 

[he process, described by Mr. E. I 
Shea, chairman, as radically different 
hitherto 


reaction between a metal alkyl and a 


from any used involves a 
lead compound 

While the development work was 
still in early stages at the company’s 
research laboratories, the process 
showed considerable promise, said Mr 
Shea. It eliminated certain interme 
diate materials and steps involved in 
present manufacturing operations and 
appeared superior to other processes 
known by the company He added 
that further 


would be reported oon 


details of the process 


Shale Oil Bid Fails 


iHE Minister of Fuel and Power, Mr 
Aubrey Jones, has rejected an appeal 
by the Scottish Unionists Members 
Committee that turther aid should be 
given to the Scottish shale oil industry 
In view of the uncertain tuture for the 
industry and decline in coal mining in 
the shale oil districts, the Government 
is, however, giving careful attention to 
the need for establishing alternative 
industries in the districts 

Mr. Jones points out in a letter to 
the committee that the preferential rate 
of duty on shale oil—half that on 
ordinary oil-——cost the Exchequer about 
{1 million a year in lost revenue and 
represented about £6 a week for every 
person employed in the industry. The 
amount of oil produced represented 
only 0.25 per cent of the nation’s sup 
plies, and was so small a proportion 
as to rule out large-scale or expensive 


action to help the industry 


Film on Locusts 
THE RUTHLESS ONE, a new addi 


tion to the series of Shell films on 
insect pests, is designed to bring the 
problem to _ public 
After showing the size and 
nature of the problem and studying 
the locust in all its stages, the film 


desert locust 


notice 


shows how information obtained from 


many countries is mapped = and 
analysed by the Anti-Locust Research 
Centre in London, and how probable 
movements can be forecast so that the 
countries affected can be warned to 


prepare counter-measures in lume 
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STAR ITEM 

AS WE HAVE frequently criticised the industry for 
its publicity methods, it is only fitting that we should 
give praise when it is due. A recent booklet issued 
by Albright and Wilson and its associated company, 
Midland Silicones, on careers for graduates in both 


firms, is excellent. Had the two firms sought to produce’ 


a relatively compact booklet to tell the public about 
themselves and their products, they could hardly have 
done better. At the same time, though the booklet has 
only 28 pages including plenty of illustrations, the aim 
of rousing the interest of youthful intelligence and 
ambition has not been lost 

Why does this little publication read so pleasingly 
and convincingly? One answer is that it is not a piece 
of window-dressed propaganda. A good story exist 
and is told. The other is that this sound basic material 
has not been mishandled by over-dramatisation. It has 
been presented with a quiet and direct simplicity, and 
coloured diagrammatic or photographic illustration 
have been used to provide the * high spots.’ Particularly 
attractive are the diagrams showing the main uses of 
phosphorus compounds and silicones, and the ordnance 
survey map reproductions showing the areas in which 
the: two firms’ principal works and offices are placed 

Perhaps there is a contemporary ‘novelty’ appeal 
in the expanding uses of phosphorus compounds and 
silicones, but the chemical industry as a whole has 
many background stories to tell which are as good and 
which lend themselves no less naturally to first-class 
presentation methods. Nevertheless, we still see far too 
little of this sort of prestige literature. A limited number 
of the very large chemical companies know the value 
of ‘brochure publicity’ and much of their output 
reaches an admirable standard. But beyond that? 
well, unless many of the medium-sized chemical firms 
conceal their publicity from us, we do not see much 
that is likely to make a memorable impression. On this 
point, of course, we are not merely discussing booklet 
matter aimed at staff recruitment, but booklets having 
any desirable objective 

Sometimes it is suggested that the industry should 
collectively impress upon the public its place (and pride 
of place) in the national economy; the American 
industry has certainly become more and more active 
in this direction. But the collective method has two 
weaknesses—its very generality stands in the way of 
effective emphasis, and as a rule projects that are run 
and funded by many interests lose much of their initial 
vigour along the wayside of committee discussions. The 
best way for the chemical industry to obtain better 
public understanding is for all reputable firms to tell 
their own stories simply and attractively. 


A CANADIAN MARKET 


SO MUCH has been said about Canada’s industrial 
expansion in the past decade that it tends to be forgotten 
At present 
the value of Canada’s farm output is about a tenth 


that she is still a great agricultural country 


of that of the US. Canada can produce much of het 
fertiliser requirements; indeed, she is an exporter of 
certain fertilisers. However, her home production of 
pesticides is very small, much below requirements—-and 
there is every sign that demand is rapidly rising. It 
might be too readily assumed that these deficiencies 
can be remedied by purchases from the US. America 
herself has a large pesticide industry and her closenes: 
to Canada gives her the advantage that is all too 
familiar in so many classes 


Nevertheless, 


of Canadian import trade 
selling pesticide 
readiness to buy from Europe 


Europe | Canada 
materials, and Canada’s 
was recently commented on in a US publication 
(Journal of Agricultural & Food Chemistry, \956, 4 
905.) 

Pesticide sales (including weedkillers) in ¢ anada for 
1955 totalled $22.8 million. But it has been predicted 
that sales will double by 1960 or 1961. In the US, the 
British-originated selective weedkiller for cereals and 
grass, MCPA, is much less popular than 2,4-D, but this 
preference is not nearly as pronounced in Canada. Use 
of MCPA its rising and this ts being sold to Canada 
by the UK. Germany is selling lindane or gamma 
BHC to Canada despite the large US production of thi: 
insecticide. That an expanding dollar-earning market 


is there to be won cannot be di puted 


DEVELOPMENT OPPORTUNITIES 
4 NUMBER of the major US producers have associa 


ted Canadian companie ome are litthe more than 
selling branches of the US parent firms, others formulate 
for Canadian use basic material ent from America 
This set-up might seem difficult to compete with, but it 
trengths. One weakness 1s that 


private research—a most vital influence in this field 


has weaknesses as well a 
is being carried out on a low scale in Canada. In most 
cases, research ts carried out by parent US companies 
and results are passed on. This stands out in contrast 
to the high level of Canadian government research on 
pesticides. How far product-usage research is inadequate 
must be a matter of speculation, but pesticide effective 
ness is often greatly influenced by climatic conditions 


Field research under Canadian conditions cannot be 


imported. There would seem to be development 
opportunities here well worth British examination 
opportunities that should lead to the steady building-up 


of export sales 








ONTRACTS for the first three 
UK nuclear power stations to 
be built under commercial tender 
been awarded by the Central 
Electricity Authority and the South of 
Scotland Electricity Board. Negotia- 
tions for a fourth nuclear power 
station, in Somerset, are understood to 
be taking place. These stations are part 
of the Government's long-term pro 
gramme visualising 12 or more power 
stations before 1965 

Ihe largest of these power stations, 
which will have a generating capacity 
of 360 megawatts, is to be built by the 
General Electric Co. Ltd. for the South 
of Scotland Electricity Board. It 1s 
claimed that this will be the largest 
atomic power station in the world 
Negotiations are taking place for it to 
be built at Hunterston, about 30 miles 
from Glasgow 

A 300 megawatt power station 1s to 
be built at Bradwell, Essex, by the 
Nuclear Power Plant Co. At this plant, 
Head Wrightson & Co. Ltd., a member 
of the Nuclear Power Co., will under 
take the design, supply and construc 
tion of the heat exchangers, the 
installation of the graphite around the 
reactors and the supply of shield cool 
ing, blowdown and evacuating systems 


have 


Third Station 


Ihe ‘third nuclear power station, 
which will have a generating capacity 
of 275 megawatts, will be built at 
Berkeley, Glos, by the AEI-John 
Thompson Nuclear Energy Co., in col 
laboration with Balfour Beatty & Co 
and John Laing & Son 

The GEC power station has been 
designed by the GEC-Simon-Carves 
Atomic Energy Group. The GEC as 
main contractor, will be completely 
responsible for the whole project 

Power will be derived trom the heat 
generated by a _ controlled nuclear 
fission chain reaction in two nuclear 
reactors. The principle of operation 
will be similar to that of the Calder 
Hall reactors in that the natural 
uranium fuel will be contained within 
a pile of graphite moderator material 
and the heat extracted by circulating 
carbon dioxide gas under pressure 

Generating capacity of the station 
will be 360,000 kW and the total out 
put of electrical power is guaranteed 
to be not less than 300,000 kW, rising 
to 320,000 kW, all of which will be 
fed into the national grid. The station 
has been designed to operate on base 
load, so that every day between five 
and six million units of electricity will 
be sent out to consumers. The saving 
in coal from this one station will 
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Contracts Awarded for Nuclear Generating Stations 


amount to at least one million tons a 
year 

Each with its eight steam 
raising units will weigh about 70,000 
tons, the entire structures being sup 
ported on thick concrete rafts 

Associated with GEC and Simon 
Carves Ltd. in this enterprise are The 
Motherwell Bridge & Engineéring Co 
Lid., who will fabricate the pressure 
vessels, and John Mowlem (Scotland) 
Ltd., who will be the civil contractor 

Ihe cylindrical core of each reactor, 
28 ft. high and 50 ft. dia., is built up 
of 2,000 tons of graphite blocks con 
taining vertical channels for the fuel 
elements and control rods 


reactor 





It is estimated that the saving in 
coal from the South of Scotland 
nuclear power station will 
amount to at least one million 
tons a year. On this basis a 
total of 12 million tons of coal 
per annum should be saved 
eight years hence. The Govern- 
ment’s programme visualised 12 
or more nuclear power stations 
before 1965 for an expenditure 
of about £720 million. 





Each of the 3,288 fuel channels con 
tains 10 individual fuel elements 
stacked in a column one on top of the 
other. The element consists of a bar 
of natural uranium metal sealed in a 
magnesium alloy can which is finned 
to assist heat extraction. The total 
charge of uranium in the two reactors 
is 500 tons 

The reactor core rests on a grid 
made of steel plates arranged in ‘ egg 
box’ fashion. Surrounding the sides 
and top of the core is an inner steel 
shell made of relatively thin 
plate 

A 70 ft. dia 


steel 


spherical pressure 
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vessel, welded from 3 in. thick steel 
plate and weighing nearly 1,000 tons, 
completely encloses the core and inne: 
shell. The double-shell construction 
enables the best materials to be used 
for each purpose—-a temperature resis 
tant steel for the hotter, inner shell, 
and a tough, non-brittle steel for the 
spherical which has to with 
stand the full working gas pressure 

Protection from nuclear radiation is 
provided by a 9 ft.-10 ft. thick con 
crete biological shield surrounding the 
core and forming one face of the 180 
ft. high reactor building 


vessel 


Charge & Discharge 
Charge and discharge of the fuel 
elements in a channel, 10 at a time, is 
accomplished by a 
controlled 


single remotely 
machine situated in a 
shielded chamber beneath the reactor 
The charge/discharge machine is de 
signed so that the removal of spent or 
damaged fuel elements and the charg 
ing of fresh fuel can be carried out 
while the reactor is on load and under 
pressure. The machine is controlled 
from a room in the reactor building 
where the sequence of 
viewed on 


Operations 1S 
close-circuit television 
screens 

Heat is extracted from the nuclear 
reactor by a 
dioxide, circulated 
system under a 


carbon 
throughout the 
pressure of 150 Ib 
p.s.1. Gas passes upwards through the 
fuel channels in the reactor core, be 
comes heated, and is led away to the 
steam raising units where it gives up its 
heat to water 
steam 


coolant gas, 


with the formation of 


Fuel Elements 


Steam from the steam raising units 
is piped over a bridge to the 700 ft 
long turbine hall containing six 60,000 
kW dual pressure turbo-generator sets 

Between the two reactor buildings 
is an 18 ft. deep cooling pond in which 
the irradiated or spent fuel elements 
‘ cool-off 


before being re-processed 


are allowed to radioactively 


An impression of the complete nuclear power station to be built by the GEC 


Simon-Carves 
Be ard 


Atomic Energy 


Group 
Negotiations for a site at Hunterston 


South of 
ahout 


for the Scotland Electricity 


30 miles from Glasgow, 


are taking place 
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Production of Titanium Metal 


RAW MATERIALS & METHODS REVIEWED 





OMMERCIAL titanium sponge is at present 
manufactured by reduction of titanium tetra- 
chloride. Other procedures, such as the electro- 
lytic process or dissociation of halogen salts, are being 
investigated 
The important ores of titanium are rutile, which ts 
a sand concentrate, usually containing about 95 per cent 
of titanium dioxide, and various iImenites which con- 
tain from 35 to 60 per cent of titanium dioxide. Rutile 
is essentially a naturally occurring form of relatively 
pure titanium dioxide, while the ilmenites are tron 
titanates and are given the generic composition of 
FeO.TiO,. Table I shows the analysis of rutile, a 
high grade Florida ilmenite, and a lower grade Canadian 
ilmenite from the Baie St. Paul region of Quebec 


Tasie | 


Analysis of Ilmenite 
Florida ilmenite Canadian ilmenite 


no, 59.14 (Ti 39.5 per cent) 41.08 (Ti 25.1 per cent) 
FeO 33.44 (Fe 25.9 per cent) 47.74 (Fe 37.2 per cent) 
SiO, 0.16 23 
CaO +MgO 0.51 26 
Al,O, 0.50 58 


93.75 per cent 89 per cent 


Analysis of Rutile 

MnO, 97.18 per cent 
FeO 0.37 per cent 
SiO, 0.50 per cent 
98.05 per cent 


It will be noticed that the iron content is expressed 
as ferrous oxide, FeO, in Table I. This appears to be 
a traditional manner of reporting iron in the case of the 
several titanium ores. However, it is known that a 
considerable proportion of the total iron is present as 
ferric oxide, Fe.O,, in ilmenite and a large part of the 
difference between the analytical totals shown and 100 
per cent is accounted for by the higher oxygen content 
of the ferric oxide 


Desirability of Rutile 


Of the ores of titanium, rutile is the most desirable 
from a chemical standpoint as it may readily be chlori- 
nated to titanium tetrachloride with the production of 
only a minimum of undesirable by-products. This 
chlorination is done by contacting a mixture of rutile 
and carbon with chlorine at temperatures of 800 
1,000 ¢ 

However, two factors concerning rutile are in its 
disfavour and will undoubtedly make it a poor choice 
in the rapidly expanding titanium industry. Thesev are 
its relative scarcity and its high price. A $200 per ton 
rutile at 57 per cent titanium is equivalent to approxt- 


mately 17.5 cents per lb. of contained titanium. It is 
necessary, therefore, to seek sources other than rutile 
for tutanium, and ilmenite is a logical choice 

The production of high-grade ilmenite such as shown 
in Table I has been an established enterprise in the 
United States for a number of years and the technology 
of its mining and concentration is well-known, over 
half a million tons being produced annually in the 
United States. At a price of $20 per ton, an ilmenite 
containing 40 per cent titanium would give a cost of 
about 2.5 cents per lb. of contained titanium compared 
with 17.5 cents for titanium in rutile 


Direct Chlorination 


Direct chlorination of ilmenite results in a large 
production of ferric chloride which adds substantially 
to the cost of chlorination and presents a_ difficult 
disposal problem. To prevent this it is necsesary that 
the iron be separated from the titanium 

Ilmenite can be partially reduced in the arc furnace 
and a liquid separation of the iron and titania slag 
accomplished. However, in order to obtain a tappable 
slag, it is necessary to add fluxes, including lime, which 
overcome some of the refractoriness of the titania slag 
The titanium now resides in a slag which still contains 
considerable tron, lime, magnesia, alumina and silica 
For this reason, titania slag so produced——containing 
72 per cent to 75 per cent equivalent titanium oxide 

has part of the disadvantage of ilmenite 

Ihe US Bureau of Mines and others have shown 
that it is possible to increase the equivalent titanium 
dioxide content to as much as 86 per cent, but there 
is an apparent limitation in making higher grade 
material due to the refractory nature of the titanium 
suboxides which makes tapping difficult. Particularly 
undesirable in a titanium raw material for tetrachloride 
calcium, magnesium and 
manganese which form fusible but non-volatile chlorides 
that add a burden to fluid bed techniques in chlorination 


manufacture are the oxides of 


A paper entitled ‘A rutile substitute from ilmenite 
for the production of titanium metal 
process for the production of a rutile substitute for 
titanium tetrachloride manufacture in which disadvan 
tages are minimised; it was given recently by J. H 
Brennan, chief metallurgist, and J. G. Farmer, metal 
lurgical engineer, both of the Electro Metallurgical Co 
a division of Union Carbide & Carbon Corp., at a 
meeting of the Electrochemical Society 


describes a 


IImenite is partially reduced by carbon in a resistance 
furnace of the Acheson type to yield a titanium 
which iron is separated 
Ihe process has been found applicable 


oxycarbide from readily 


magnetically 
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Production of Titanium Metal 


to Canadian ilmenites containing as little as 40 per cent 
titanium dioxide as well as to foreign and domestic 
ores containing upwards of 60 per cent titanium dioxide 

Conventional Acheson type furnaces, such as are 
used for silicon carbide and graphite manufacture, have 
been employed. Table Il shows a typical charge for a 
10 ft. long furnace using Florida ilmenite 


Tantr Il 


Iimenite 000 Ib 
Petroleum coke 13,300 Ib 
Sawdust 6,150 Ib 
Water +850 Ib 


100,300 Ib 


Sawdust and water are included to improve permea- 
bility for free evolution of gas. A central core of graphite 
or carbon is used to provide the initial path for current 
As the run progresses, the solid product of the reaction 
becomes the conductor and then there ts truly a direct 
resistance furnace. In a typical run, carbon monoxide 
flames make their appearance about 30 minutes after 
the initial application of power and burn freely over 
the top of the furnace charge. There ts a steady settling 
of the charge during the entire period of the operation 


Cooling the Furnace 


Upon completion of the power cycle, the furnace ts 
allowed to cool for about four days and then an 
envelope of unreacted mixture is removed from the top 
and sides. The product exists as a dense core sut 
rounded by a small zone of sintered material. A’ thin 
layer of metallic iron lies under the core and this layer 
is largest, as would be expected, when low grade 
ilmenite (i.e. 40 per cent titanium dioxide) ts used 
Ihe dense core consists of the titanium oxycarbide 
product in which metallic iron is dispersed in small 
globules, many of which could be distinguished macro 
scopically on a ground section. Power consumption 
usually averages between 2 and 2.5 kWh _ per Ib. of 
dense product 

Crushing to 48 mesh and = subsequent magnet 
separation effectively removes the iron. An analysis of 
the magnetically separated titanium oxycarbide pro 
duced from Florida ilmenite is given in Table II 


Tani Ul 


Titanium 68.08 per cent 
lron 1.96 
Carbon 9 44 
Silicon 0.04 
Ca++ Me 0.43 
Aluminium 0.50 
Vanadium 0.09 
Chromium 0.27 
Zirconium 0.08 
Manganese .. 0.70 
Phosphorus 0.008 
Nitrogen 0.42 


81.92 per cent 
Oxyyzen (by difference) 18,08 


100,00 per cent 
li/ke ratio 34 
The ore has thus been upgraded from a 39.5 per cent 
titanium content in ilmenite to a 68 per cent titanium 
level in the non-magnetic oxycarbide. In comparison 
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it is seen that rutile contains approximately 58 per cent 
titanium, showing that the product represents a sub- 
Stantial improvement in titaniuyn content not only over 
ilmenite but also over rutile. The titanium to iron ratio 
is improved from 1.5 in ilmenite to 34.7, while impuri 
ties such as lime, magnesia and manganese, are 
minimised in effect because of the large increase in the 
titanium content of the beneficiate 

While the magnetically-separated product is generally 
characterised as titanium oxycarbide, X-ray examina- 
tion shows TiC, Ti.O, and small amounts of FeO.2TiO 
and FeO.TiO, types. The titanium carbide has a lattice 
parameter of 4.30 A compared with a normal of 4.32 A 
for pure titanium carbide. This indicates the proba- 
bility of oxygen in solution in the carbide 

Ihe product has been chlorinated on a large scale 
for the production of titanium tetrachloride. The 
threshold) temperature for chlorination to- start ts 
approximately 200 C lower for this oxycarbide than 
it is for the rutile-carbon mixtures in use today. More- 
over, the higher titanium content of the oxycarbide 
6% per cent against 57 per cent for rutile—aincreases 
the production rate of the chlorinator 

Sodium reduction of this titanium tetrachloride, after 
copper purification and distillation, has yielded titanium 
metal which is the equivalent in quality to concurrently 
produced metal using rutile as the source of titanium 
tetrachloride 

Thus, an acceptable substitute for rutile in the pro 
duction of titanium metal can be made from ilmenite 
by partial reduction in an Acheson type furnace and 
magnetic separation of the reduced product. Commer- 
cial interest relates to the differential in price between 
rutile and ilmenite at any given time and the proba- 
bility that sufficient rutile may not be available to 
support a rapidly expanding titanium metal industry 
This development may well eventually constitute a 
stabilising influence on the market price of rutile, and 
more important, it will make the US self-sufficient in 
the matter of domestic titanium ore supplies. A semi 
commercial scale plant has been designed and con 
struction will start shortly 


Nickel Alloys 


Wiggin Nickel Alloys No. 42 contains an article dealing 
with the welding of Nimoply 75, a composite metal 
sandwich comprising Nimonic 75 bonded on both sides 
of a copper inter-layer. For some years the nickel- 
chromium alloy, Nimonic 75, has been used for com- 
bustion chamber linings. The new material has been 
developed to meet the need for a material with the 
high-temperature characteristics of Nimonic 75 but with 
improved thermal conductivity. Other articles in this 
issue describe the.Inconel components of gas carburis- 
ing furnaces in the Ford Motor Co.’s works, the use of 
Nimonic DS for flare stack tips, uses of Monel in 
pickling plant and the development of a special tungsten 
Wiggin Nickel 
{Iloys is the technical journal of Henry Wiggin & Co 
Ltd., and free copies are available from the company’s 
publications department at Thames House, Millbank, 
London SWI 


nickel for cathode sleeves of valves 
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FIRST SYNTHETIC RUBBER PLANT IN UK 


Dunlop Development at Birmingham 


OR THE first time in the United 
Kingdom, experimental produc 
tion of synthetic rubber on an 
appreciable scale is shortly to begin at 
the Dunlop Rubber Co.'s £600,000 
new plant near Birmingham. Output 
is expected to be about 1,500 tons a 
year 
For many years the company has 
been carrying Out research in the fun 
damental science and 
synthetic rubbers 


technique ol 
Progress has been 
n a series of steps from the labora 
tory bench to pilot plant stage 

Main objects of the plant are. Pro 
duction of general purpose rubber for 
tyres, and of new synthetic rubbers. It 





Said a spokesman of the Dunlop 
Rubber Co., ‘Our venture is the 
advance guard of synthetic rubber 
production in Britain, the latest 
link in the chain of events begun in 
Birmingham in 1884 when Sir Wil- 
lam Tilden made the first synthetic 
rubber in his laboratory.’ 





has been designed so as to be flexible 
in Operation and will thus be able to 
produce the wide range of synthetx 
rubbers likely to be developed in the 
future 

Ordinary general purpose synthetic 
rubber is made from the monomers 
butadiene and styrene These are first 
of all emulsified in a dilute soap solu 
tion. Modifiers etc. are then added 
which cause the small globules of 
liquid to polymerise into solid parti 
cles of rubber The latex is then co 
agulated by adding salt and sulphuric 
acid and the curds of synthetic rubber 


are washed and dried 


Basic raw materials of synthetic 


rubber—the monomers butadiene and 
styrene—are supplied from the oil re 


fineries at Fawley and_ elsewhere 
These are stored in the tank farm at 
Fort Dunlop and drawn as required 
into the pre-treatment area for treat 
ment by alkali or distillation to re 
move the added polymerisation inhi 
bitors, and are then fed to the reactors 
These are in a building covering about 
11,000 sq. ft 

Beyond the reactors is the solution 
make-up area, where the emulsifier 
are prepared. The liquids are pumped 
in metered quantities into the reactors 
if cooling is necessary they pass 
through a heat exchanger on their way 
to the reactor Ihe reactors are of 
steel, glass lined and water-jacketed 
Polymerisation is carried Out with con 
Stant stirring i range of controlled 
temperatures suitable for the produc 
tion of various types of rubber can 
be obtained low temperatures are 


achieved if required by circulating 


cooled brine 


Reaction is stopped when the re 
quired conversion has been reached 


From the blowdown tanks the un 


stripped latex is piped for stripping of 


unreacted monomers —-butadiene ts 


flashed off and styrene removed by 


low pressure steam stripping The 
finished latex passes to storage tanks 
and from there to the coagulation 
unit 

Coagulated crumb is freed from sur 
plus serum on a vibrating screen and 
washed and filtered in a seri of 
operations during which a squeeze-roll 
conveyor converts it into sheet Phi 


is Shredded back to crumb and dried 


Lhe 
iyvren yathet 


Birmiin 


rapper 


han Purt « i fe 7 htoow 


ina three pa tean wated drier, The 
dried crumb | to the veigher 


which iutomat delivel the re 
quired weight to the baling pre I he 
bale of 


oap stone 


nthets rubber is dusted in 

Vrapped 1 a polythene 
lined papel Hag ind sti hed ready tor 
ess itch 

The new plant | highly mechanised 
im fact, the wh inishing proces 
mechanic 
in posilior 

Design ind 0 tion of plant 
building ind vil wor on the site 

i ol the com 
pany irchitect department in con 
junction with the Dbuliding contractor 
Robert MM Doula (Cc ontractors) 
Lid Birmingham 

Dunlop central purchasing depart 
ment was responsible for the commer 
cll and contractual aspects of the 
the work 


provided all service ind utilities and 


project Mhiile engineers 
lire protect } equipment 
tractor for th latter being Mather 
& Platt Litd., Manchester 

Foster Wheeler Ltd... London SW3 


Wil the main engineering contractor 


ub-con 


handling detailed engineering, equip 
ment pur hasing and erection supel 
installed by 
Toon & Partner teclwork by Allen 
Erecting & Engineering Co. Ltd.. Bir 
mingham 23; electrical equipment by 
Harris & Sheldon (Electrical) Lid 
Birmingham 4 and insulation ete. by 
Joseph Nadin Lid Birminghan 


vision Pipework wa 
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@ Metropolitan-Vickers Electrical Co 
Ltd. announces that as from | January 
1957, Mr. H. H. Lusty is appointed 
manager, publicity department He 
succeeds Mr. E. E. WaLKER, who is 
retiring but will act in an advisory 
capacity until the end of January. Mr 
Lusty is at present chairman of the 
Council of the Plastics 
member of the British Plastics Federa 
tion publicity committee, and indus 


Institute, a 


trial adviser on plastics to the Council 
of Industrial Design 


@ Me. Everett M. BaArBer, inventor 
of the Texaco combustion process, and 
supervisor of special engine research 
at the Texaco. Research Centre, 
Beacon, NY, was presented with the 
Richards -Memorial Award by _ the 
American Society of Mechanical 
Engineers on 28 November 


@ Mr. ©. B. CAMPBELL, an expert of 
the atomic energy division of DSIR, is 
now in New Zealand to examine the 
uranium deposits found about a year 
ago in the Buller district on the West 
Coast. With geologists from the NZ 
Department of Scientific & Industrial 
Research, he will spend about three 
months taking ore samples and com 
pleting tests to find out whether the 
ore is Of high enough grade to be 


worked economically 


@ Ihe chief metallurgist of the British 
Welding Research Association, Mr 
H. FE. Dixon, who has accepted a 
senior Richardson 
Westgarth Atomic Ltd., resigned from 
the staff on 30 November 1956. During 
years Mr. Dixon has 
made valuable contributions to the 


BWRA researches 


appointment with 


the past eight 


@ Dr. ALEXANDER KING, C.B.E., chet 
scientific oflicer, Department of Scien 


tific & Industrial Research, has been 


appointed deputy chrector of the Euro 


pean Productivity Agency from | 
January 1957 He will succeed Mr 
EDWIN) FLercuerR, who ts 
to the TU 


seconded in 1955 


returning 


from which he was 


@Mr G I Pirzer has been 
appointed vice-president— production 
of Bakelite Co., a division of Union 
Carbide & Carbon Corporation, Mr 
Pitzer started with Union Carbide in 
1933 in the South Charlesion, West 
Virginia, laboratory of Carbide & Car 
bon Chemicals. He has held various 
positions in the Union Carbide organi- 
sation including that of superintendent 
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of the Canadian Resins & Chemicals 
Lid. plant at Shawinigan Falls, PQ 
Canada, and assistant superintendent, 
Lexas City plant, of Carbide & Carbon 
Chemicals Co He moved to New 
York in 1952 to fill the post of works 
manager for Bakelite Co 


Bi OUNI has been 
marketing 


@Mr < W 
appointed vice-president 
and Mr D. BeNnepito has been 
appointed — vice-president—-sales _ of 
Bakelite Co Mr Blount 
Bakelite Co., a division of Union Car 
bide, in 1924 as a sales engineer In 


joined 


1932 he was appointed assistant sales 
manager, becoming vice-president and 
general sales manager in 1944. He was 
made vice-president in charge of sales 
in 1953 


@ Mr P.G 


board of Union Oxide and Chemical 


ASTLES has joined the 


Co 


@ Mr. J. M. Reto and Mr. W. H 
SmitH have been elected to the board 
of Staveley Coal and Iron Co 


@ Ihe Treasury announces that L1 
GeN. Lorp WEEKS has been appointed 
British 
Petroleum Co. in the place of Sir 


an ex-ollicio directer of the 


GORDON Munro, who ts retiring at his 


own request because of pressure of 
holds 
nearly 56 per cent of BP’s ordinary 
stock and has the right to appoint two 


ex-otficio directors. 


other work. The Government 


@ Al a recent meeting of the electrica! 
and electronics section of SIMA, Mr 
L. A. WoobDHEaD, director and general 
manager, Cossor Instruments Ltd., was 
elected chairman. Mr. A. E. Evans 
managing director, Evans Electro 
selenium Lid., was elected vice-chair 

man. Mr. Woodhead joined A. ¢ 


22 December 1956 


Cossor Lid. in 1930, and in 1950 was 
appointed manager of the company’s 
instrument division. On the formation 
of Cossor Instruments Ltd., he took 


over his present position 


@ Olticers of the American Institute of 
(Chemical Engineers for 1957 are: Dr 
J. HENRY RUSHTON (president); MR 
GEORGE E. HOLBROOK (vice-president); 
Dr. GeorGE G. BROWN (treasurer); 
Mr. F. J. VAN ANTWERPEN (secretary); 
directors: Mr. JoHN J. HEALy, Jr 
MANSON BENEDICT, Mr. RICHARD H 
WILHELM and Mr. J. H. Korrout 


@ Mr. E. 1 
has completed 21 years’ service with 
Quickfit & Quartz Ltd., 
of interchangeable 


HARRISON, Sales director, 


manufacturers 
laboratory glass 
ware, and has become a member of 
the Triplex 21 Club. Mr. Harrison 
joined the company in 1935, and has 
held the positions of works super 
intendent at the Stone factory, com 
mercial 
manager. He joined the board as sales 
director in January 1955. The Triplex 


21 Club, which was formed in 1950, 


sales manager, and = sales 


has nearly 150 members—all Triplex 
group workers with at least 21 years’ 


service 


PARKER, director of 


@ Dr. Arsert 
fuel research in the Department of 
Scientific and Industrial Research since 
1943, retires on 31 December after 28 
service with the Department 
The Council for Scientific and Indus 
trial Research appointed Dr 
A. ©. MONKHOUSE to be acting direc 
tor of Fuel Research from | January 
1957 


years” 


have 


@ The Roya! Society of Arts Bicen 
tenary Medal has been awarded to Dr 
W. J. Worpoys, director of Imperial 
Chemical Industries. The 
given annually to a person, other than 


award 1s 


an industrial designer, who has exerted 
exceptional influence in promoting the 
development of art and 
British industry 


WILLS 


Dr. FREDERICK Soppy, of 39 Over 
hill Drive, Brighton, Emeritus Lee's 
Professor of Chemistry, University of 
Oxford and a pioneer of research into 


> ie) 


design in 


atomic disintegration, who died on 
September, aged 79, left £36,725 9s Od 
£36,476 16s 6d net value. (Duty paid 
£8,777). He left scientific equipment 
to Sir Richard Southwell of Trumping 
ton, and money to cover the publica- 
tion of his memoirs and for the setting 
up of a trust for educational purposes 
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Industrial Research 


THE WIGGINS TEAPE GROUP ORGANISATION 





APER technology is a relatively new branch of 

applied science. It is, therefore, not surprising that 

the Wiggins Teape Group research organisation 
is a young organisation. It was founded in 1947 to 
serve the needs of the group of paper-making, con 
verting and selling companies operating under the 
parent company, Wiggins Teape & Co. (1919) Ltd 

Actually, it was decided that a research chemist 
should be appointed before World War 1, but the 
appointment was not in fact made until 1923 when the 
late Stephen Edge began duty with Alex. Pirie & Son, 
at Stoneywood, Aberdeenshire, a mill making high 
class writing and printing papers 
In 1922 Wiggins Teape and Alex. Pirie combined 

This was a year after a new machine was started up 
in the former company’s Glory Mill, High Wycombe, 
for making photographic paper. Alex. Pirie ceased 
manufacture of this grade in 1923 and Mr. Edge 
became research chemist tor the Group. He moved his 
location several times, but by 1934 it was decided that 
Glory Mill needed a research laboratory for photo 
graphic base alone. Mr. Edge, therefore, returned to 
Stoneywood and Dr. Rance (the present director of 
research and development) set up the laboratories at 
Glory mill 


Continuous Research 


Photographic base demands continuous research and 
the research laboratory at Glory Mill contributed vastly 
to the many improvements in this paper; Mr. Edge’s 
work in Aberdeen led to a greatly improved know 
ledge of high class paper making. A review of the 
patent literature on melamine and urea formaldehyde 
wet strength resins, reveals that very many patents are 
held by Wiggins Teape & Edge or Wiggins Teape & 
Rance. Work in this field and in the field of extractable 
matter—pitch, uronic acids, lignin etc., led to Glory 
Mill’s being able to satisfy the whole of the war demand 
for photographic base paper 

On account of ill-health Mr. Edge left Aberdeen in 
1947. Dr. Rance was then asked to form a central 
research organisation This was based, initially, in 
Aberdeen and took over the premises and staff of the 
Stoneywood research laboratories. Mr. Edge, mean 
while, ran a technical information service for the Group 
from Cambridge 

WTGRO, as it is called, started with four graduate 
and few assistant staff Its work was divided into 
sections, but mainly carried out in the laboratory. The 
sections comprised pulp, paper, chemistry and develop 
ment. Between 1947 and 1950 chemical research —into 
extractable residues from pulp, into hemicelluloses, and 
chemical adhesives for paper continued as did that 


started by Dr. Rance on paper structure and rheology 


Simultaneously, work was carried out on the beating 
process (maceration of wood pulp) 

In 1950 the staff was doubled and the work changed 
as the advice of WTGRO was sought ‘on the plant 
floor.” By 1952 there were || graduates and as many 
auxiliary staff 

Because of rapid expansion in the south Dr. Rance 
made Glory Mill his headquarters again. The acquisi 
tion, in 1955, of Thomas Owen, papermakers with 
factories in Cardiff and New Bury, the development of 
the mills at Chartham, Kent, and Bridgend, South 
Wales, and the projected building of a pulp mill near 
Newport, have made necessary a large southern base 
Ihe company has, therefore, bought Butler's Court, at 
Beaconsfield, to serve as research headquarter Ulti 
mately, about 15 graduates and 15 auxiliary workers 
will be at Butler’s Court and about eight and 12 
respectively at Aberdeen 

At the present time, Wiggins Teape has 14 paper 
mills and a part interest in three others, two coating 
plants, five envelope and stationery factories as well 
as warehouses at home and overseas. A pulp mill i 
under construction, and most of the mills are being 
modernised and expanded 

Each mill has a technical staff responsible for 
complete laboratory services on the production side 
and who assist the sales side on technical matters. New 
chemicals and processes are investigated and new 
papers are developed In all, 120 scientists are employed 

Projects on which WIGRO teams work are decided 


{ pilot-plant coating machine at the Wiggins Teape Group 
research organisation laboratoric Glory Mill, High 
vw voombe 
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Wiggins Teape 


by a committee consisting of three directors of the 
parent company. The projects are categorised as: (1) 
Process developments; (2) product development; (3) 
instrument development; (4) investigations into the 
characteristics of paper and pulp; (5) raw material 
evaluations, (6) investigations arising from a customer’s 
query or complaint; and (7) short-term testing work. 

One project recently undertaken by WIGRO was 
the production in UK of a carbonless copy paper made 
in the US. This paper gives perfect copies without the 
use of carbons. The research organisation started work 
in April and delivered 20 tons of paper in July. Output 
is now hundreds of tons a year, but it is still the 
responsibility of the research organisation to control 
the raw materials and check the finished product. This 
control will continue until the process has reached such 
a ‘mechanical” stage that it can be handed over to 
the production control laboratories 

Another project which has involved much study has 
been that dealing with the hygroscopic nature of paper. 
Because paper is hygroscopic it must be sold in equill- 
brium with prevalent humidity conditions if it is not 
going to shrink or stretch, cockle or curl 

Hitherto, it has been customary to overdry paper 
and then re-wet it in a later process, but as a result 
of research, this later process ts being dispensed with, 
and paper in equilibrium with any desired ambient 
humidity can now be produced directly from the 
machine 


Projects on Process Development 


Several projects on process development are in hand 


One concerns the efficient screening of paper pulp 


suspensions to remove dirt. As a result of this project, 
paper is now being made cleaner than was at one time 
thought possible. Work continues also on the installa- 
tion of statistical quality control schemes on_ the 
company’s 62 paper and coating machines 

Product development is another undertaking for 
WTGRO and its work in this field has resulted in 
plastic laminates, vacuum cleaner bags, and air filter 
papers; oil and petrol filters, leathercloth base, paper 
for transmitting photographs by radio, paper for tele- 
printers, paper chamois leathers etc. Manufacture of 
a particular paper may take months of laboratory and 
pilot plant work but this does not cease with the paper 
development. It is not left until the paper has become 
easy and economical to make 

Instrument development is a natural auxiliary of 
process development and the instrument development 
section has pioneered the use of instruments to measure 
the thickness, weight, moisture content, formation and 
opacity of paper as well as the amount of dirt in it 
Manufacture is taking place at speeds of from 20 to 
1,000 feet per minute. Other instruments are also being 
developed to measure colour, permeability and gloss 

Naturally process and product development cannot 


continue without research into the fundamental nature 


of paper and its raw materials. During the past seven 
years some outstanding work has been done on the 
nature of the beating process (by which the same fibre 
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{pparatus in the pulping laboratory at Glory Mill 


an be made suitable for blotting paper or tracing 
paper), work on the structural properties of paper has 
been done as a corollary to the machine investigations 
Ihe presence of ‘fatigue’ by which, after repeated 
loading and unloading, paper can be made to break 
at a fraction of its normal load—or even while it is 
being unloaded—-was found partly as a_ result of 
experiments by WI'GRO. 

Raw material evaluation can pay handsome divi- 
dends. In this respect the work done by the organisation 
on gelatine has reduced variability in tub sized paper 
considerably. Work is continually being done on 
additives though this only rarely takes place as a major 
project-it has to be fitted in as products become avail- 
able. In this way new products are continually checked 
and, where possible or economical, absorbed into 
general use. For instance, sodium hexametaphosphate, 
activated silica, sodium aluminate, wax emulsions, and 
other products are now commonplace in paper mills 

Customers’ queries are dealt with by the research 
organisation which also provides technical information 
In this connection a large library of books has been 
built up under a technical information officer who is 
responsible for arranging the distribution of information 
to all interested persons in the group. Every report 
issued in any of the mills is sent to the technical 
information service for indexing, filing and summarising 
in a bulletin of abstracts 

Every two months, all heads of laboratories meet 
under the chairmanship of the director in charge of 
research and development to discuss their mutual 
problems. The manager of research is present -at 
meetings of mill managers and a representative is sent 
to the engineers’ meetings 

WITGRO provides chairmen for four paper industry 
technical committees and sub-committees, two BSI 
committees, and members for committees in the paper 
industry, Royal Statistical Society, British Hydro- 
mechanics Research Association and other bodies 

As a whole the paper industry is short of technically 
trained staff and, in this respect, Wiggins Teape has 
a continuing demand for technologists of high quality 
The research organisation will continue to grow within 
the limits set by the economic needs of the Group, and 
Butler’s Court will cater for this expansion 
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SA Petrochemicals 


Sasol Factory’s Future 
Development 


SPEAKING at the recent convention 
of the South African Chemical Insti 
tute in Johannesburg, the works man 
ager of the Sasol oil-from-coal under 
taking said that as a result of the 
establishment of the Sasol factory, 
South Africa now had the basis of a 
petrochemical industry 
develop to impressive dimensions, Was 


which could 
diverse enough to meet the country’s 
needs for many years to come and 
would also provide scope for profit 
able export 

be achieved, 


This result would only 
however, if secondary 
industry seized its Opportunities and 
made use of the products offered by 
the oil-from-coal plant and the Iscor 
iron and steel industry He insisted 
that ‘if secondary industry is alive to 
these opportunities, the next decade 
will witness a notable development in 
the chemical industry of this country 


Rubber Lacquer 


A NEW rubber lacquer for application 
to rubber either before or after curing 
has been developed by Swale Chemi 
Known 


as Flexigloss, it is supplied in drums as 


cals Ltd., of Croydon, Surrey 
a complete product ready for use with 
out the addition of catalyst hardeners 

Ihe standard lacquer is a fluid of 
which can be 
applied by brushing or dipping. Good 


moderate viscosity 
mechanica! properties are claimed for 
the lacquer film It is said that 
lacquered samples of rubber can_ be 
folded in two, creased or crumpled in 
the hand without cracking the film 

A piece of rubber about 1/20 in 
thick coated on one side can be 
breaking 
before the lacquer is damaged 


stretched almost to point 

The coating is water repellent and 
can be washed in soapy water. It | 
claimed to be non-toxic 


Witco 
House 


Chemical Co. Ltd., Bush 
Aldwych, London WC2, are 
distributors for Flexigloss 


First Fertiliser Shipment 


MOVEMENT of the first carload 
shipment of ammonium nitrate ferti 
liser from the new plant at Medicine 
Hat. Alberta, of Northwest Nitro 
Chemicals Ltd., has been announced 
by Harrisons & Crosfield (Canada) 
Ltd.. sales agents for the company 
The shipment was consigned to buyer 
in Washington State, under contract 
made through the sale igenc' 

Seattle office. Other units of the new 
plant will begin producing phosphate 


fertilisers very soon 
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Duty Suspended 


UNDER the Supplies and Services 
(Temporary Provisions) Act 1946, the 
Irish Republic Revenue Commission 
ers announce that the Government 
have made an Order the effect ol 


which is to suspend until further 


notice the customs duty on super 


Tariff’ Ref. No. 245) 


suspension — the 


phosphate (ex 
Prior to the duties 
were: full rate, 20 per cent ad valorem 
preferential rate nil Ground 


mineral phosphates and compound 
manures remain chargeable with the 


duty 


Nobel Prize Winner 


SIR CYRII HINSHELWOOD, ol 
Oxford University. was among eight 
received Nobel prize 
King Gustav of Sweden at a 
ceremony at Stockholm on 10 Decem 
ber. Sir Cyril shared the chemistry 
prize with Professor Nikolai Semeno 
of Moscow for 


people who 


irom 


researches into the 
mechanism of chemical reactions (see 
THe CHEMICAL AGt 10 November 
p »44) 


Iraq Oil 


IRAQ’S PRODUCTION of oil in 
September ts reported as amounting to 
3,014,704 tons, bringing the total for 
the first nine months of this year to 
25,885,334 tons The Iraq Govern 
ment’s oil revenues for this period 
amounted to £59 million, and before 
the present stoppage of the oil flow 
were expected to be of the order of 
£80 million for the whole year. Oil 
products consumption in Ir iq IS now 
it a rate of one million tons a year 
ind estimate for 1960 suggest this 


consumption will be doubled 


Detergent Committee 


IN THE House of Commons on | 
December, tl Minister of Housing 
ind Local G ment mad tate 
ment on the report of the committ 
on synthet« tergents 


He said 1 t the 


' 
reached | 


main 
ommiuttec 
detergent | 
of 
lh committee recor! 
manulacturet ind 
finding the mean 
‘nsuring that e substance 
destroved iring sewage treatment 
Ihe Min ! irther stated that he 
to appoint, | iitation with tl 
Scotland 


irried out 
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Laboratory Equipment 


Interesting Gadgets in 
New Publication 


SCIENTIFIC INSTRUMENT and 
laboratory equipment suppliers Glen 
creston Ltd., Church Road, Stanmore, 
Middlesex, have published the Nov 
industrial issue of Lah Mail 
Information 1s 


ember 
given on the p.v« 
laboratory pump. The pump housing 
ind impeller are made from hard syn 
thetic p.v.c. based material which 1s 
highly corrosion resistant and physio 
logically neutral Three gallons pet 
minute at 2 ft. head can be dealt with 
maximum total discharge head ts 12 ft 

A quick-acting tubing compressor 
illustrated which provide i very rapid 
ind easily operated flo control for 


i nm rubber tubing up to 1S mm 


With a flick of the lever 


the flow in the tube can he 


diameter 

stopp a 

mstanth 
Another 


iphoning 


interesting gadget is i 


tarter which eliminates the 
unhygienic and very often dangerou 


practice of suction by mouth to start 


Rubber 


iphoning is com 


flow in iphoning tube 
tubing used for 
pre sed between the two rollers of the 
tongs By 
vards, vacuum 1s created in the tubing 
Vhich lifts the 


flow when the tongs are released. Even 


vulling the tones down 
| 


liquid and causes it to 


heavy wall tubing can be easily com 


pres ed with very little effort 


Oil Supplies 


ON 30 NOVEMBER, OEFEC set up a 
Group (OPEGs) 
vhich will represent Europe at Wash 
ington negotiation vith the American 
Middle Fast En gern C ommittee 
In OF FG new oil survey. | urope 
Situation i tre ed Al 


present Europe can count on receiving 


Petroleum Emergency 


eriou 


little more than 60 per cent of her 
estimated = re juirement unt West 
ern Hemispher ipphi ire greatl 
Europe in toch vill al 
diminish rapidly 

Until Middle i] fully re 
newed, the mo } irope can hope 
to receive |} 7 / ’ nt of her 
requirement estimated that to 
achieve thi n He 


duction must 


increased 


phere pro 
HOO OOO to 
ROO.000 barrel \ pert con 
der howeve n creas ! 


within the « oducet 


Change of Address 


FROM 10 December Charle 
& Co. (Great Britain) Ltd. will have it 
offi it 26-28 Bedford Row 
WC (te iephon ( HAncery 


I cennigz 


London 
6634-6) 
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From all Quarters 


Isotopes in Finland 


MONETARY VALUE of imported 
isotopes from the UK into Finland 
amounted to £200 in 1954, to £1,100 
in 1955 and during the first ten months 
of this year to £1,100 

€ 0-60 and Cs-137 are being used fo 
testing 
recently there has been a keen interest 


non-destructive purposes and 
in the use of isotopes in the study of 
flow phenomena, leakage and mixing 
Na-24 Was 
mass transfer in melting glass 


been used in tracing the 


Insecticides 


TWO NEW INSECTICIDES will be 
marketed shortly in Malaya by a 
Singapore company, the Guanisect Co 
One is a domestic insecticide which 
it is claimed, will destroy all types of 
insects 
to protect trees, plants, vegetables and 


Ihe other type ts designed 


flowers against all types of insects and 
fungus 


Japanese Uranium 


A NEW PROCESS for refining uran 
ium ore of poor quality is claimed by 
a Japanese scientist in a Ministry of 
International Trade and Industry re 


search Centre The process 1s des 
cribed as an evaporation method of 
uranium extraction through chlorina 
tion. The pulverised ore is heated to 
between 700° © and 800° C in a fur 
nace through which a mixture of 
chlorine and carbon monoxide gases 
are then blown. Metallic uranium ts 
extracted from the resulting uranium 
chloride vapour by the usual electro 


lytic method 


South African Symposium 
THE SOUTH AFRICAN Institute of 


Mining and Metallurgy is participat 
ing in a joint symposium on. the 
Development of the South African 
Uranium Industry in collaboration 
with the South African 
Institute, the Geological Society 
of South Africa, the South African 
Institute of Mechanical Engineers and 
the Institution of Chemical Engineers, 
South African Branch. Papers will 
include a survey of the develop- 


Chemical 


ment of the process, formulation of 
uranium plant design, reviews of 
leaching and precipitation 
accounts of pyrite and 
uranium flotation and a description of 


uranium 
practice, 


uranium laboratory control 
At the 


symposium 


conclusion of this joint 
(March, 1957), it is in 
tended to have all the papers com 
bined in a single volume to form a 
comprehensive record of the geology, 
mineralogy, chemistry extraction and 
processing of uranium oxide from 
mines of the Transvaal and Orange 
Free State goldfields 


Turkish Oil 


OIL from the Raman and Garzan 
fields is now being refined at the State 
owned refinery at Batman, Turkey 
A thousand tons a day are refined and 
are supplying all the requirements of 
lurkey’s eastern provinces as well as 
asphalt sufficient for the country’s 
present needs 

Negotiations are to be resumed on 
the proposed oil refinery near Istanbul 
on the Sea of Marmara. The refin 
ery, to be jointly operated by four 
companies, would cost over $50 mil 
lion and have a throughput of 3 mil 
lion tons annually 


Italian Mercury & Sulphur 


MERCURY OUTPUT in Italy in 
creased by 14 per cent from 883 tons 
to 1,011 tons Exports of mercury 
during the first seven months of this 
year increased to 1,722 tons, against 
583 tons during the first seven montis 
of 1955 

Production of sulphur for the first 
six months of this year was 96,804 
tons of which 54,964 tons were ex 
ported. Stocks, however, are still re 
ported to be considerable 


indian DDT 


A PLANT for formulating 1,400 tons 
of technical DDT per annum to 50 
per cent and 75 per cent water dis 
persible powder conforming to 
WHO's specifications is to be set up in 
the vicinity of the technical DDT 
plant at Alwaye, Travancore-Cochin, 


India 


Canadian Hexylene Glycol 


BA-SHAWINIGAN LTD., Montreal, 
jointly owned by British American Oil 
Co. Ltd., and Shawinigan Chemicals 
Ltd., will commence production of 
hexylene glycol at its plant in Mon 
treal East in March 1957 

The chemical is derived from ace 
tone, a made by BA 
Shawinigan. It is used in hydraulic 
brake fluids, printing inks, and in the 
treatment of textiles. It is not now 
made in Canada, and the new produc- 
tion will be large enough to supply the 
Canadian market 

Hexylene glycol is the second of a 
series of commercially important deri- 
vatives of acetone to be produced by 
BA-Shawinigan 
produced since early 


product now 


Isopropanol has been 


1955 


N. Zealand Conference 
QUICKFIT & QUARTZ interchange 


able scientific laboratory glassware is 
to be exhibited at the International 
Conference of Scientists to be held in 
Dunedin, New Zealand, in January 
Over 3,000 scientists will visit New 
Zealand to attend this congress. The 
glassware will be exhibited by Quickfit 
& Quartz’s New Zealand distributors, 
Townson & Mercer (New Zealand) 
Ltd., of Auckland 


Trichlorethylene in Portugal 
IT IS REPORTED that trichlorethy 


lene is now being manufactured by the 
Belgian controlled chemical manufac 
turing company of Soda Povoa SARL, 
Povoa de Santo Iria, Lisbon 
Portugal 


near 


European Office 


SHORTLY after | 
ford Research Institute, of Menlo 
Park, California, US, will open a 
European office, probably at Zurich 
For the past eight years SRI has 
been working in Europe and the new 
office is being opened in response to 
mounting requests for assistance that 
could best be met with a central loca 
tion and resident staff 


January the Stan- 
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Ammonia from Spent Liquor 


Magnesium Oxide Distillation Method—Part 1 





EVERAI 

suggested by 

to recover 
ammonium 


have been 
various authors 
ammonia from 
bisulphite spent liquor 
None of methods have yet 
found industrial application. Among 
the suggestions should be mentioned 
ammonium uptake by ion exchange 
(1); pyrolysis of the evaporated liquor 
(2); or distillation with an alkali, such 
black liquor (3) 
oxide (4). 

In a previous paper (5) it was shown 
that when ammonium bisulphite spent 
liquor was distilled with 
hydroxide, a part of the ammonia 
remained bound in the spent liquor 
because of the formation of so called 
‘bound nitrogen.’ A loss of ammon 
ium ions (‘free nitrogen’) occurred 
already during sulphite cooking (6) 
These observations suggested the use 
fulness of a investigation 
the the 
ammonia 


methods 


these as 


as Or magnesium 


sodium 


of 


of 


closer 


conditions for recovery 


Ammonia Recovery 


This paper is chiefly concerned with 
ammonia by distillation with 
magnesium The distillations 
described below were performed with 
varying temperatures, varying rates of 
distillation varying 
magnesium oxide. The 
the reactivity the 
dealt with in a_ later 


recovery 
oxide 


and of 


ol 


will be 


amounts 
influence 
oxide 
investigation 
Ammonium sulphite spent liquor used 
in most experiments came from Toten 
A/S, Nygard, and from 
Billeruds AB  Jéssefors. In some 
experiments a calcium sulphite liquor 
from Mo & Domsjé AB Hdérnefors 
was used. The calcium ions were ex 
hydrogen ions by pass 
liquor through a cation 
resin and 
added to the effluent 

Distillations were 
varying distilling with 100 ml 
sulphite spent liquor and a constant 
amount of magnesium oxide, 15 g. per 
litre in a 600 ml. flask. The flask was 
equipped with a tightly fitting rubber 
stopper, in which three holes 
drilled, for distilling away ammonia 
for stirring and for addition of spent 
liquor. After passing through a splash 
head, the vapours were condensed in 


ot 


Norway, 


changed for 
ing the 
exchange ammonia was 
performed at 
rates 


were 


This paper originally appeared in 
* Svensk Pappers Tidning,’ 15 Novem- 
ber, p. 743, and is reproduced by 
courtesy of the editor and Chalmers 
Tekniska Hégskola, Goteberg, 
Sweden. The authors are members 
of the department of engineering 
chemistry at Chalmers Tekniska 
Higskola. 


a cooler. A wing stirrer was connected 
The distillation 
60 mi 


via a mercury seal 


was carried on until ca distil 
late were obtained 

Several 
steam distillation, in the 
600 ml 500 
ml. Kjeldahl flask, which was heated 
by a heater mat in order to keep the 
volume of the 
throughout the experiment 

The distillation 
in autoclave with a magnetic stirrer 
(from Andreas Hofer, Mihlheim 
Ruhr). A number of splashheads were 
connected to the autoclave, as well as 
with In the 
clave two litres liquor 
distilled at 150 ¢ f 
with magnesium 


runs were performed by 


which cases 


flask was replaced by a 


solution constant 


was carried out in 


coolers receivers auto 
spent 


during 


were 
hour 
The 


one 


10 2g oxide 
of 
The 
batch runs 
the 


was 


amout distillate obtained was 


litre constructed 
for 


tunately, 


apparatus was 


only and unfor 


heating up time (two 


hours) rather long Therefore 


these do not 
entirely 


conditions 


give an 
of the 


pressure 


experiments 

satistactory§ picture 
under elevated 
Vacuum Evaporator 


These experiments were carried out 


in a laboratory vacuum evaporator 
built in stainless steel and glass (from 
Kurt Herbert, Lahr, Baden) The 
evaporator heated indirectly by 


electric 


was 


steam from an steam boiler 


n at 


ARLE 
atm 


Time Ammor 


f 
Iistillat 


min 
14 


a 
4) 
64 
a7 

135 

Ww 


P { 
€ 


in 
jue 
mmel 
10 
j 
0o% 
O# 
O# 
OF 
O# 


07 


The 


allows 


of the 
a feed and removal of liquor 


construction apparatus 
during the evaporation 
Two of 


This was the greatest volume 


litres liquor were used in 
each run 
which could be evaporated without 
the necessity of removing liquor from 
the the 
an experiment ill experiments, 1.0 

can distilled off 
After cooling the distillate was taken 
up in sulphuric acid 

In the 


pressure 


during of 


water! 


evaporator course 


litres were 


experiments at 
the yield of 


was 


atmospheric 
the 
by direct 
with OLIN 
In the other 
the receiver contained N sulphuric acid 
taken 
deter 
by distil 
hydroxide 


ammonia in 


distillate determined 


titration of the excess acid 


sodium hydroxide series 


from which a small part was 


for analysis, and ammonium 


mined in the customary 
lation with 


Way 
excess sodium 
the 
suppressed by the addition of an 
alkylarylpolyglycol ether (Berol VMA 
09). In to 
0.13 per sodium 
added to 
evaporator 


Foaming of spent liquor was 


order decrease corrosion 
cent 


the 


irsenate 
the 


was 


receiver in vacuum 


Distillation Results 


The 


liquor on which the experiments were 


ammonium bisulphite spent 
26.6 mmol free 
2.4 


carried out contained 
100 
nitrogent 


mmol 
The 


experiments 


ind 
100 


nitrogen per mil 


bound per 


results from distillation 


performed il ilmospheri pressure 


Table | 


consider 


lor varying time ire 
The table 


able formation of 


given in 
that a 
bound 
particularly it 
The 
obtained 
ing of the alkaline 
ing after the 
nitrogen in 


shows 
nitrogen 
occurs long distilling 
given in the table 


Kjeldahl digest 


solution 


time values 


vere by 
remain 
ol 


correc 
original 


determination free 


the residue. A 


tion was introduced for the 


i 
pheric pressure 
4 
( 








Ammonia Recovery 


amount of bound 


liquor 


nitrogen in the 
Ihe remaining amount of free 
nitrogen-in the residue was determined 


by steam 


distillation with sodium 


hydroxide according to a method 


especially devised to prevent addi 
tional formation of bound nitrogen 
(5) 

As mentioned 
ments were carried on for | hours 
it 150° ¢ After this distillation 29 


per cent only of the original amount 


above, the experi 


of free nitrogen could be found in 
the distillate and 10 per cent in the 
residuc Of the originally present 
ammonium ions 61 per cent have thus 


been transformed into bound nitrogen 
Reaction Temperatures 


From the above distillation experi 
ments it is evident that high reaction 
temperatures and low distilling rates 
contribute to an increased formation 
of bound nitrogen. Thus a change 
towards under 


appears in sever! il ways 


distillation vacuum 
idvantageous 
Firstly, the distillation characterist« 
for the 


much steeper at low 


system inmonim-water 1S 
pressures (7) 
and secondly. the solubility of mag 
nesium hydroxide 
temperatures. According to Travers 
and Nouvel (8), the solubility at 35 
is 4.6 times that at 150° ¢ 


increases it low 


Ihe experiments were carried out 
with two litres of sulphite spent liquor 
containing 272 mmol. tree nitrogen 
per litre. In the individual runs the 
amounts of magnesium oxide were 
varied. In Table Il two series of run 


are recorded from each 


other by the fact that in the latter 


differing 


series the evaporation was driven a 
little further 


there was no or only an insignificant 


As can be readily seen 


formation of bound nitrogen in these 
experiments. A’ considerable part of 
the free nitrogen is present in the 
reaction vessel 


Different Situation 


Quite a different situation arises in 
the case of distillation with sodium 
hydroxide under similar conditions 
The distillation of two litres of sul 
phite spent liquor with 25 g. sodium 
hydroxide gave complete yield in 
the same apparatus. This difference 
between sodium hydroxide and mag 
nesium oxide can be explained by the 
fact that magnesium oxide dissolves 
slowly at low temperature 

In order to study more closely how 
pH, reaction time and = temperature 
influence the bound 
nitrogen, the present distillation in 


formation of 


vestigation was completed by experi 
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ments where the liberated ammonia 
was not driven off. Thus 200 ml 
ammonium  bisulphite spent liquor 
were treated in steel autoclaves at 
145 © in the pH interval 2.2-—7.2 
Sodium hydroxide solution was 
added to the spent liquor to obtain 
the desired pH and the solutions were 


diluted with water to equal volumes 


Ihe pH value in the liquor before the 


experiment was calculated with the 
aid of a previously determined titra 
tion curve. The solutions were heated 
for three hours to 145°C. At this 
temperature, treatment was carried on 
for 3.5 hours. The sulphite spent 
liquor used contained 121 mmol. free 
nitrogen per litre and 10 mmol. bound 
nitrogen per litre 

After the completion of the run, the 
pH of the solution was determined 
is well as the free and bound nitrogen 
contents The bound 
nitrogen formed during the experi 
ment was calculated as the difference 
between total 


amount of 


nitrogen and free 
ifter subtracting the original 
amount of 


nitrogen 
bound nitrogen in the 


liquor 


One series of runs was also per 
formed at 35° C. Here the ammonium 


Formatior 

pH before pH after 
heat heat 

treatment treatme 


acuun 
Amm 
in « 
mmol 
20.5 
121.0 
70 

0 


bisulphite spent liquor was shaken 
together with magnesium oxide (25 g 
per litre) in a_ thermostat. After 
neutralisation with N sulphuric acid 
the remaining amount of free nitrogen 
was determined. The liquor used con 
tained 182 mmol. free nitrogen per 
litre and 26 mmol 
per litre 


bound nitrogen 


Ihe results related in Table III show 
that bound nitrogen also forms in an 
acid medium, which result confirms 
earlier experience in connection with 
sulphite cooking (6). From Table IV it 
can be seen that in a weakly alkaline 
solution a noticeable loss of free 
nitrogen occurs already after a com 
paratively short treatment at 35° ¢ 


Considerable Influence 


The experiments described above 
show that the reaction time has a 
considerable influence on the forma 
tion of bound nitrogen. Attempts were 
therefore made to reduce the con 
version of ammonium ions into bound 
nitrogen by carrying out the stripping 
of ammonia as a steam distillation 
100 ml. sulphite spent liquor, contain 
ing 26.6 mmol. free nitrogen, were 
distilled after the addition of varying 
amounts of magnesium oxide. As can 
be seen from Table V. a greater yield 
of ammonia is obtained than for dis 
tillation without the passage of steam 

The yield increases with the amount 
of oxide and for an amount of 18 
20 g. per litre the yield is 97 per 
cent. For continued addition of mag 
nesium oxide, the amount of distilled 
ammonia decreases. When distilling 


with excess concentrated 


sodium 
hydroxide in the same apparatus, a 
yield of 98.2 per cent was obtained 

Thanks are due to Mr. Nils Karlson 
for his assistance with the laborratory 
work. Statens Tekniska Forskningsrad 
has supported the research financially, 
which support is gratefully acknow 
ledged 
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NEWSLETTER 


N IMPORTANT DECISION 
recently taken by the Govern 
ment of India 
manufacture of intermediates required 
for the production of dyestuffs, drugs, 
plastics and explosives. The National 
Development Corporation of India, a 
private limited company 
the Government of 


relates to the 


owned by 
India, will be in 
charge of the project 
mated to cost Rs. 18 
decision on the multi purpose project 
is a part of the 
gramme of the dyestulis and 
industry. The project envisages the 
setting up of a central unit, under the 
public sector, for the manufacture ol 
primary intermediates 


which 1s esti 


crores. This 


development pro 


drugs 


Companies in 
the private sector, already licensed o1 
registered for undertaking the manu 
facture of dyestuffs have been asked 
to indicate the lines of development 
which they are willing to undertake 
regarding the production of late inter 
mediates 


Dyestuffs’ Imports 


India has been importing increasing 
amounts of dyestuffs in the past few 
years and by 1960 the consumption 
is expected to be of the order of 
10,000. tons valued at Rs. 30 crores 
There are at present 11 
private 


units in the 
producing dyestuffs 
based on imported intermediates and 
penultimate products 


sector 


Project reports on the 
industry submitted by 
Italy, ICI, and 
have 


dyestuffs 
Montecatini of 
Bayer of 
indicated the 
establishing a 
India 


Germany 
practicability of 
dyestuffs industry in 
According to one report, it | 
necessary to manufacture 57,076 ton 
comprising 153 intermediates. For this 
purpose the setting up of two fac 
Bombay State and 
West-Bengal-Bihar, has 
been proposed. The factories are esti 
mated to cost Rs.8& crores, half of 
which will be needed for 


machinery. The Bombay 


tories, one in 


another in 


plant and 
factory will 
comprise plants for chlorination, sul 
phonation fusior 
othe 
will have plants for the manufacture 
of phthalic anhydride and maleic acid 
alkyl resins, phenol, (-naphthol, and 
equipment for refining 
toluene. The 


icetylation, alkali 


nitration and reduction The 


benzene and 


Bombay factory would 


by Our Special Correspondent 


be manufacturing 90 products and the 
alkyd -naph 
phenol, phthalic anhydride, male 


icid, benzene and toluene) will be pro 


rest’ (excluding 
| 


resin 
tho 


duced in units other than these two 
The report also indicates that product 
acetylene may be manutactured in 


other units. The manufacture of the 
following products, viz. Fast Blue BD 
Base, acid urea, naphthylamine, di 
phenylether, cyanuric chloride 
diethyl meta-anilic acid 


S-chloro-2-toluidine has not 


phenyl 
isocyanate, 
been 
recommended as their manutacture 
would be too intricate and costly 
The Expert Committee set up last 
year by the Synthetic Oil Committee 
of the Government of India to draw 
up a project report for the production 
of synthetic oil has now submitted it 
The committee recommends the estab 
lishment of a plant for the production 
of SO00O.000 tons of oft 


120.500 tons ol 


coke and 
synthetic petrol per 
annum, at an estimated cost of Rs. 20 
crores including 


capital expenditure 


on coal mining. The oil produced will 
meet about 15 per cent of the present 
requirements of the About 
1.2 million tons of coal from Jambad 


seams will be treated per 


country 


innum 
4 Committee of 
appointed by the Government to 


idvise on the location of a 


eleven has been 
refinery 


for refining crude oil produced in 
The refinery will be set up in 
the public sector. A 
France and from Rumania are 


on the Committee which is expected 


Assam 


representative 
from 


to submit its report shortly The 


probable output of crude oil in Assam 
is estimated at two million tons per 


innum 
Fertiliser Committee 


The technical Committee appointed 
by the Government of India to con 


sider the question of increasing the 


production of nitrogenous 


fertilisers 
has proposed expansion of the exist 
Rs ] 
pointed out that 
production 


ing units at a cost of crores 
Ihe Committee ha 


the cost of could be 
brought down by producing ammonia 
employing electrolytic hydrogen and 
One of the 


output of 


nitrogen from liquid air 
proposals to increase the 
fertilisers is to expand the manufac 


turing capacity of Travancore Ferti 


485 
lizers and Chemicals Ltd. which tn 
cludes (1) increasing ammonia produc 
tion to 70 tons per day.(2) stepping up 
immonium = sul 
phate from 135 tons to 200 tons per 


the production of 
day and (3) production of new tert 
lisers such as ammonium phosphates 

Experts of the Government of India 
ind the representatives ol the Asso 


Electricals, UK 
technical consultants for the proposed 


ciated who are the 


heavy electrical 


equipment factory 


have agre on the items to be manu 
factured during the first stage of pro 
duction. The factory which ts expected 
1960) will 
\ private 
Heavy 


entirely 


to go into production by 


ittain full capacity in 196 
limited company known as the 
Electrical (Private) Lid 

owned by the Government, has been 


set up to manage the project The 


schedule of manutacture includes ax 


and d.c. rotating machinery, rectifiers 


transtorme! peal motor Starters 


capacitors, water-wheel turbines ete 


Switch-board instrument meters, and 
relays, insulating materials and steam 
turbines with ancillary equipment will 


be manutactured at a later stage 


Scientific Instruments 


Problem 


tandardis 


relating to the production 
ition and testing of scien 


tific (Surveying 


drawing and mathe 


matical) instruments in the country to 
mectl increasing requirement were 
discussed at the first mecting of the 
Scientific Instruments Committee 
it New Delhi 

[he Committee was set up in June 
1956 by the 


cxXamine the 


held 
during October 1956 
Government of India to 
progre made in the 
manulacture of Screntific instruments 
further develop 


ment of this industry and for co 


uggest method | 


ition between the existing small 
industri ind the factors 
Ministri of 


nee 


undet 
Production ind 


Demand Increasing 


Union Minister of Consumer Indus 
tries, Shri Kanungo observed at the 
Delhi demand for 
cientific instruments in. the 


meeting that the 
country 
was increasing due to the engineering 
ectors The 


tep up produc 


industrial 
objective should be to 


housing ind 
tion of tool equipment and instru 
ments of the country. With this end 

new industrial undertakings 
ind factories have 


the Government 


heen ponsored by 
during the last few 
years. The National Instruments Fac 
tory at Calcutta is being expanded to 
increased demand. The 
Ordnance factory at Dehra Dun 
set up for the manufacture 
of special instruments for the Service 


has gradually 


COM with the 
which was 


taken on the manufac 


ture of scientific instrument: for 


civilian needs 
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LATIN AMERICA’S MINERAL RESOURCES 


US Capital Playing Major Role in Development 


LODAY Latin America’s resources 
of copper, lead, zinc, tin, oil, bauxite 
and iron ore gave it 
prominence as a 


increasing 
source of 
minerals, says the current Monthly 
Review of The Bank of Nova Scotia 
which is devoted to a broad survey of 
Latin American mineral resources 
including those of the Caribbean area 


world 


Like Canada, the Review points out, 
Latin America has long been a major 
producer of base metals; indeed they 
world markets. As in 
Canada, newer resources have recently 
come into prominence, US capital 
playing a major role in their develop 
ment in both areas 


compete in 


Iransportation and basic govern 
ment services are, however, generally 
much less adequate in Latin America 
and power is scarcer and more costly 
It is for purposes such as these that 
most of the $653 millions in World 
Bank Latin American 
countries and several hundred millions 
of the $1,000 millions in post-wats 
Export-Import Bank loans to the area 
have been granted 


loans to 


Investment 


Before the war, says the Review, the 


direct private investment of American 


capital in Latin American mineral 
industries greatly exceeded that in 
Canadian mineral industries But to 
day the difference is small—-$2.200 


million for Canada and $2.800 million 
for Latin America at the end of 1955 
The greater post-war rise in Canada 
reflects not only the growth of the oil 
industry, but also the fact that Ameri 
can investors generally appear to have 
regarded Canada as a more stable area 
for investment than the majority of 
Latin American countries 

However, in the last two or three 
years, new legislation in several 
countries has — provided tangible 
evidence of the desire to encourage 
foreign participation in the develop 
ment of mineral resources. In Chile, 
for instance, the passage in 1955 of a 
new copper law improved taxation and 
With this new 
prices, copper 


marketing conditions 
legislation and high 
appears to be entering a new era of 
development. Indeed, a revived flow 
of new capital into major mining and 
petroleum undertakings is again in 
prospect in several countries 


The importance of Latin America as 
a world supplier of minerals is illus 
trated by some statistics. In 1955 this 
region produced approximately one- 
fifth of the world’s output of copper, 
Bolivia supplied some 


lead and zinc 


16 per cent of the tin, and the Carib 
bean area about one-half of the 
bauxite 

For petroleum, the area is one of 
the two great surplus-producing 
regions of the world, contributing in 
1954 about one-third of the petroleum 
and petroleum products entering into 
world trade. And its 
reserves Of iron ore are estimated al 
some 25,000 million tons, or 30. per 
cent of the estimated world total 


commercial 


Several current projects financed by 
US capital show the growing diversity 
of the Latin American mineral picture 
A manganese 
developed in 


deposit is being 
Brazil north of the 
Amazon and a ttanium deposit in 
Mexico. The expanding production of 
sulphur from the salt domes in the 
Isthmus of Tehuantepec is making 
Mexico an important source of supply 
for this mineral. And work is being 
carried on to solve the metallurgical 
difficulties of producing nickel trom 
the large Cuban deposits 

In discussing the effects of mineral 
development on the Latin 
American Review 
points out that there is a tendency for 


Various 


economies the 


an increasing proportion of the mineral 
Output to receive some degree of pro 
cessing before being exported. A good 
deal of the post-war development has 
involved the building of smelters and 
refineries, and this trend ts likely to 
continue 


Export 


As yet, fabricating industries based 
on local resources have been little 
developed, and it seems likely that for 
a long time to come Latin America 
will export the bulk of her mineral 
production in simply processed form 

Nevertheless, the recent exploitation 
of iron ore resources has helped to 
bring about the development of small 
steel industries in several countries 
And in Brazil and Mexico a marked 
growth of secondary steel-using indus 
tries 1s proceeding. The Review notes 
that European capital is involved in 
some of these secondary industries, in 
contrast to recent primary develop 
ments which have been largely financed 
by US capital 





German Ethylene Oxide 

AN ETHYLENE OXIDE PLANT 
with a capacity of 12,000 tons a year 
is to be built by the Bayer chemical 
works in Germany. The process of the 
US Scientific Design Co. will be used 
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Fibre Damage 


Dyeing Has Little Effect 
on Wool 


IN HIS ADDRESS on 
Fibre Damage to the Dewsbury Tex 
tile Society on 27 November, Dr 
G. H. Lister, of Bradford, said that 
there were many complaints that dye 
ing reduced the properties of wool 


Dyeing and 


However, on technical examination it 
was found that 90 per cent of the 
complaints referred to effects occa 
sioned by the manufacturing processes 
rather than to any weakening in or 
damage to fibres. He asserted that 
fibre damage by dyeing in relation to 
the consumer life of a garment was 
very small. In reply to a question, 
he said that a solution had yet to be 
found to the problem of dyeing rags 
containing synthetic fibres for this was 
likely to become more serious in the 
future with the increasing use of arti 
ficial fibres 


Sulphur Topics 


A MOST INTERESTING COLLEC- 
PION of articles and news items on 
sulphur are contained in the Quarterly 
Bulletin, September 1956, No. 14 
of the British Sulphur Corporation 
Ltd. Canada’s sulphur industry and 
US production of Frasch and re 
covered sulphur are reviewed, sulphur 
prices and trends are discussed, the 
Bonnie Chemical plant, near Bartow, 
Florida, is described, and reports are 
given of sulphur production in the 
UK, Italy, Mexico etc There is a 
useful account of the use of sulphur 
in nickel refining and a description of 
sulphur recovery from total coal gasi- 
fication at the new plant of Steinkohl- 
engas AG, Westphalia, Germany. 


US Oil Sales 


THE US Bureau of Mines forecasts 
that US oil producers will sell 25 mil 
lion barrels of ot! more in January and 
subsequent months than in November 
because of increased demand from 
Britain and Western Europe 

are expected to 
20 million barrels. According 
to the Bureau, the 25 million-barrel 
monthly increase will continue until 
An increase 
of some 700,000 barrels a day 1s 


Sales in December 
rise by 


the Suez Canal ts cleared 


expected in December sales 

An export level of 400,000 barrels a 
day is understood to have been reached 
by the end of November. By mid 
January exports are expected to in- 
crease to at least 500,000 barrels a day 
An additional 100,000 barrels a day is 
expected to be sold on the US domestic 
market as US imports of Middle East 
crude are further curtailed 











22 December 1956 








PATENTS 








By permission of the 
Office 
‘ Official Journal (Patents) 


Controller of HM _ Stationery) 
the following extracts are reproduced from the 
Copies of this publication 


may be obtained from the Patent Office (Sale Branch), 


25 Southampton 
WC2, 
annual 


Lane, London, 
(including postage), 
le tler P or ¢ pre- 


Buildings, Chancery 
price 2s 6d per cop) 
subscription £6 6s. The 


ceding the number indicates that the application was 


accompanied by a 


provisional specification or a 


complete specification respectivel) 


P32972 


C€33024 


33271 


3286 


32926 
32920 
33360 


P33205 
P33204 


C33132 
C33077 


32744 
C32678 
€32994 
P32825 


P32975 


P33423 


P32801 
P32802 
€ 32933 
C32736 
C 33300 
P 32864 
C 32889 


PII1TRS 


P32703 
(32671 


33136 
33442 


32686 
32687 
33216 


32928 


P33324 
(33428 


C3298 
€32931 
€32709 
P33034 


C32961 
C3296? 
P33021 

C32896 


APPLICATIONS 


Hedley & Co 
rearrangement 


Ltd 


process 


Detergent compositions 
Carboxylic 
& ( ic Ges 
Nitrosamines 
Powder Co 
Quinolizine 
Co. AG 
Antifreezing agent 
Chemica! 
Gasoline &c 
Process Cor p 
Mononitric 
Organic 


acids salts 


Henke! 


catalytic hydrogenation Hercules 


derivatives Hoffmann-le Roche & 


inhibitor. Holm, H. W 
Titanium Corp 


corrosion 
Horizons 
catalytically 


process 


Houdry 


reforming process 


Ltd 


Chemical 


Industries 
Imperial 


esters. Imperial Chemical 


substances oxidation 
Industries Ltd 

Silicon hydride compounds 
Chrome bath 
sing, P 

Fuels gasifying arrangement. Koppers Ges., H 
Antibiotics Laboratorio Atral Ltd 
Nicotinic Lannacher Heilmittel 
Material evaporating methods. Lubszynski, H. G 
liquid materials deposition apparatus. Mc 
Corquodale Colour Display Ltd 

Frequency 
Telegraph Co. Ltd 
Amides. May & Baker 
Heterocyclic compounds 
Steroid compounds. Merck & Co. Inc 
Steroids. Merck & Co. Inc 
Gases mists separating method 
Nickel-chromium-cobalt alloys 
Rubbery 
cal Co 
Myccbacteriostatic 
cals Ltd 
Chemical 
Epoxy ethers 


chap de 


Kali-Chemie 
Kampschulte, H 


AG 


plating and bar 


salts 


acid esters Gres 


Viscous 


spectrum analysers. Marconi’s Wirele 


Ltd 


May & Baker Ltd 


Metallges AG 
Mond Nickel Co. Lid 
Monsanto Chem 


copolymers modification 


compositions. Monsanto Chem 


Mullard 


curing 


Ltd 


process 


etching 
Vennoot 
Bataafsche Petroluem Maatschappij 
National Lead Co 


i-methyl-succinimide. Parke 


Naamlooze 


Organic titanium complex 
N-methy! 
& ( 0 

Antibiotic 
Industrial 


a-pheny! Davi 
compositions. Pfizer & Co., Inc., ¢ 
fermentation. Pfizer & Co., Inc., ¢ 

Pfizer & Co Inc ( 
reactors fuel elements. Ph 
Dusseldorf 
Ranson 


Steroid compounds 
€32929 Nuclear 
lische Studienges 

Lubricating compositions 


VSika 

Grease Co. Ltd 

derivatives 

Azioni 
Reichhold Chemicals, Inc 

Reichhold Chemicals, Inc 

Sala, A ind Catellani, R 
Shaw, H., and Bentley 


Hydroxychromone 
Farmacologico Soc. per 
Catalysts regeneration 
Chlorinated phenols 
Meat tenderising devices 
Thermo-plastic 
FF. H 
Anthraquinones hydrogenation process. Solvay & Cie 
Hexamethylene diisocyanate. Solvay & Cie 

Iron oxides Spence & Sons Ltd 

Fluids flow rate 
bacher, A 


materials 


ratio maintaining device Stari 


THE CHEMICAL 


Recordati-Laboratorio 


C32921 


C32718 
P33255 


C33410 


P32754 
C 32854 


32856 


C 32807 
€ 33402 
P32R20 
P32996 


P33403 
(334082 


PI9IR 


Applications in the 


ions 


inspection in duc 


NOTICE 


the applications included in the 


Fi rin 


period See 


AGE 


487 


Ferrites 
Corp 
Resins 


Polymers 


Steatit-Magnesia AG, and Steatite Research 
Stoubendortf \. ce 
Stuart, N 


derivative S 


bonding method 


Cyclopentanophenanthrene yntex Soc 
Anon 

Vegetable 
Polyme 


fibres Turnbull, R. H 


derivative Union ¢ 


treatment 


irbide A 


imabie silane 
Carbon Corporation 
Polys 


oxane nion Carbide & Carbon 
Corporation 


compounds. | 


yclosiloxane px Union Carbide & Carbon 


orporation 
irbide & 


polymers Union ¢ 


arbon Corporation 


( 
( 
Ethylvinylsiloxane vclic 
( 
P 


olysiloxane compound Union Carbide & Carbon 
Corporation 
Polysiloxane compound Carbide & Carbor 
Corporation 

€33400 Steroids { pyohn ¢ 
Polyeth terephtha ite 
Glanzstoff-Fabriken AG 


Liquid 


vlene thread Vereinigte 
Wacker-C hemic 
Wallace & 1 
Wanklyn, J. N 


determining ipp 


removing process Cies 
Liquid solids incorporaton 
Zirconium 
Moisture content 
and Weeks, H 


Polyacrylonitrile 


ernan, Inc 
alloys 
iratu Weeks | 
Wolsey 
Wyandott 


fibres dy ing process l id 
Carbon-substituted 
cals ( orp 


resin Re 


piperazines 


I poxide 


earch 


ACCEPTANCES 


following list, and th 
thereof. will be 


COUTSE Person 


specifica 
filed in pursuance open to public 
interested may give 
of opposition to the grant of a Patent on any of 
list by Patents 
within the prescribed 


dale on 


filing 


number 12 at any time 


Official Journal (Patent for 


which these applications will be open to public inspection 


765 356 


765 357 


765 696 


765 750 
765 485 


765 700 
765 752 
765 585 
765 486 
765 233 
765 590 
765 591 
765 488 
765 489 
765 372 
765 597 
765 374 
765 602 
765 494 


765 603 


Colouration of fibre derivative 
bran Mati Cok 


drogen lorie 


chlorice 


base. Compagnu 
Ammonia and h 


from 


rantes 
woduction and 
Olin Mathieson 


rece very ammMoniun 


Chemical Corporation 
Manufacture of pe icida 
Co. Ltd 

Detergent compo 
Detecting ol Micta 
Chemical Industri Ltd 
Mixtures of 
same. | irbide 
Solvent process. I ‘ 
Polymers. Du Pont de 
( irbon t ick d sper ‘ 
Purificatio of relaxin 
Lambe 

Der 


Kerk & 
tions. Hedley 
corrosion Imperial 
perhaloac paration of 


nion ¢ 


Radioa 
Authority 
High temper i ‘ r 


Atomic Energy 


irch & Engin 
ecring C.« 

Px tetramethyien 

cal Industrie Ltd 

Dhermop ist yntheti re 
(Everflex) Lid 
Manufacture of 
Alkali Co 
Magn 
nautiques et Mecanique 
Titanium 


Wardle 
ilkal met ) i Diamond 
illoys Son 


SIAM 
National 


ium hase DD inventions 


Acro 


ester complexes Lead Co 








THE CHEMICAL 





765 500 


765 501 


765 607 


765 715 


765 60% 


765 609 


765 779 


765 505 
765 506 


765 507 


765 296 
765 509 
765 510 
765 S11 
765 385 
765 512 
765 514 
765 515 


765 5i6 


765 519 


765 520 
765 246 


765 614 
765 522 


765 615 


765 525 


765 526 


765 527 


765 528 
765 529 


765 531 


765 261 


765 533 


765 535 


765 536 


765 537 





PATENTS ACCEPTANCES 


Copolymers of linear polyesters and vinyl monomer 


Union Carbide & Carbon Corp 

Polymerisation of ethylene propylene and /sobutylen 
Ethyl ¢ orp 

Preparation 
Hoechst AG 
Beater sizing of paper with keytene 
Powder Co 

Stabilised polychlorotrifluoroethylene resin 
Carbide & Carbon (¢ orp 

Preparation of esters 
I.re & Rubber Co 

Improving properties of mineral lubricating oils pars 
Shell Research Ltd 

Merck & Co., Inc 

Aniline & Soda 


benzelic acid barbwerke 


esters 


Hercules 


dimers 
Union 


of dicarboxylic acids. Goodyear 


ticular 
Hydrocortisone derivative 
Pyrimidine 
babrik AG 
Thiomolybdat 
Institut 
Lubrifiants, 


compound Bad he 


their manufacture 


Petrole = de Carburant 


ubricant ind 
bran il du 
Lubricants for extruding magnesium metal about 
Dow Chemical Co 

Steroids and the 
Im ( 
Amino-nitrile having 
chemie AG 


N-butyl-3-phenylsalic 


core Wire 
preparation thereof. Pfizer & Co 


action Kal 


therapeutic 


Cutter Laboratori 
Midland Silicones Ltd 


acids and tar bases. Pit 


lamides 
Hoxane 
Method of 
burgh Consolidation Coal Co 


Organo composition 


separating tar 


Purification of diphenylol  propang Koninklijke 
/wavelzuur-Fabrieken Vorheen Ketjen NY 
Substituted tricyclohexyl borates 
Ltd 

Unsaturated algohols and esters and a 
preparation of Hoffmann-La Roche & Co 
AG., I 
Desulphurising 


Borax Consolidated 


process for 


Sane 


contaminated by 
sulphur compounds. Naamlooze Vennoctschap de 
Bataatsche Petroleum Maatschappij 

2-(Carboxyalk ylamino)-.4 | 
Minister of National 


Interpolymer compounds 


phenols organi 


}-diazacycloalkenes 
Defence of Canada 

Kodak Ltd 

Fractional distillation of petroleum hydrocarbon oils 
Shell Research Ltd 
Fungicidal compositions. Monsanto Chemical Ce 


Stabilisation of chlorohydrocarbons. Diamond Alkali 
Co 

Fluidised coking process. Esso Research & Engineer 
ine Co 

Process for the 
metal phosphates 
Bataafsche 


Pure 


Azioni 


dialkyl monoalkali 
Vennootschap de 


preparation of 
Naamlooze 
Petroleum Maatschappi 


vilamins and analogs thereof. Lepetit Soc. Per 


Farbwerke Hoechst AG. Vorm 


Briining 


Fluorinated antsoles 
Meister, Lucius, & 
Pentaerythritol chlorideacylates. Hercules Powder Co 
Fetrahydrofuran derivatives and conversion to pyri 
Aktieselskabet Sadolin & Holmblad 
Deutsche Gold 
Roessler 


dinediols 
3.3-Bis(chloromethylcyclooxabutane 
und Silberscheideanstalt Vorm 
Catalytic hydrocarbon oils. Naamlooze 
Vennootschap de Bataafsche Petroleum Maatschappij 
(Addition to 728990.) Crystallisable 
hyde complexes. Eastman Kodak Co 
Polymerisation of ethylene. Naamlooze Vennootschap 
de Bataafsche Petroleum Maatschappij 


cracking of 


pentaene ald 


Organi 
America 


carboxy-compounds Celanese Corp. of 
Production of vitamins of the B 


burger Zellstotfwerke AG 


Aschaffen 


group 


AGE 


SAFETY 


22 December 1956 


PIPETTE 


Range of Sizes Available 


A PIPETTE which does away with the dangers inherent 
in mouth suction is made by W. G. Flaig & Sons Ltd., 
39 Waterloo Road, NW2. A greased glass 
barrel with a small aperture in the cap is fitted over 
the top of the pipette. To operate the pipette the barrel 
is raised with the finger over the aperture until liquid 
is drawn past the graduation mark. The finger is then 
removed and the barrel pushed back 


London 


to its original 
position. Liquid is allowed to flow down to the gradua- 
tion mark and the finger is then replaced. The pipette 
to deliver in the normal way by removing 
[his type of pipette, known as the Exelo, 
is available in six different designs and in sizes ranging 
from 0.5 to 100 ml from 0.001 
to 0.5 ml 


is allowed 
the finger 


and in a micro-range 


Stanford Research Projects 


THI 
the Stanford Research Institute 
US, reviews the history of SRI from the first 
uggestions in 1939 to the present day. Today one half 
of the physical science division personnel of SRI are 
chemists. In working in 


November edition of News Bulletin published by 
Menlo Park, California, 
tentative 


there are chemists 
Among work carried out by stafl 
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of SRI 


chemists was the devising and construction of an auto- 


other section 


sampling and analytical device which continu- 
fluorides, 


matic 
concentration of 
even present in only a few parts pe! 
billion parts of air. Another project is the conversion 
of solar energy into chemical energy through the pro 
duction of hydrogen from water for fuel and other uses 


ously record the gaseous 


when they are 
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The following are taken from the 
printed reports, but we cannot be 
responsible for errors that may occur. 


Mortgages & Charges 


The Companies Consolidation Act of 
1908 provides that every Mortgage or 
Charge, as described herein, shall be 
registered within 21 days after its 
creation, otherwise it shall be void 
against the liquidator and any creditor. 
The Act also provides that every 
company shall, in making its Annual 
Summary, specify the total amount of 
debt due from the company in respect 
of all Mortgages or Charges. The 
following Mortgages or Charges have 
been so registered. In each case the 
total debt, as specified in the last ayail- 
able Annual Summary, is also given- 

marked with an *—followed by the 
date of the Summary, but such total 
may have been reduced. 


E. Du VerGcier & Co. Lip. Brim 
down fertiliser 
14. November 
Bank Lid. securing all moneys due or 


manutacturers &« 
mortgage, to Martin 
to become due to the Bank; charged 
on land and factory premises at Essex 
Road, Hoddesdon, with plant, machin 
ery &&« *£2 OOO 3] December 1955 


LEYLAND PAINT & VARNISH Co. LTD 
19 November 
Bank Ltd. securing all moneys due or 


debenture to Dyistrict 


to become due to the Bank; general 


charge *Nil 1 May 1956 


ROLINX LTD 
manttacturers &« }2 


Wythenshawe, plastic 
November 
puisne mortgage securing to District 
Bank Ltd. all snoneys due or to become 
due to the Bank: charged on leasehold 
land with factory and buildings at 
Harper Road, Wythenshawe. *£15,923 


New Registration | 








Chemical Research (London) Ltd 
Private company (575,525). Regis 


tered 12 December Capital £109 in 


Object 


business of specialists in chemical re 


{1 shares To carry on the 


search, manufacturers of, agents for 


Telephone: Bishop 4333 


SEETHER 


SEAEAEEEEEEEPEDEDEAEEEEE EEE ED 


and dealers in cleaning materials 


soaps, abrasives, powders, detergents 
etc The permanent directors are 
Eileen F. Pearce-Smith, 25 Sherring 
ton Avenue, Hatch End, Mdx; Edward 
S. Smith, 10 Blenheim Road, N, Har 
row, Mdx, director of Nicholls Adair 
Engineering Co. Ltd., and Lenpol Ltd 
and Alec J. Belither Burleigh, Eas 
thorpe, Birch, Essex. Secretary ELS 
Smith Reg. office: 5 Great Winches 
ter Street, London EC2 


Scientific Installations Ltd. 


Regis 
tered 10 December ( ipital £4,000 


Private company (575,421) 
in £1! shares. Objects: To carry on 
the business of consulting, mechanical 
ind electrical engineers, tooling and 
hemical engineer! ek Ihe sub 
cribers (each with one share) are 
Peter W Brassington B.S¢ 
A.M.LE.F ind Mrs. M. V. Brassing 
ton, both of Summerfield, California 
Lane, Bushey Heath, Hert The first 
Adml. Sir Algernon [ 
Willis, G.C.B., etc ind Peter W 
Brassington, B.Sc A.M.1LE.E. Solici 
tors: Rollo Walker & Co., Bushey 
Herts Reg office Summerfield 
California Lane, Bushey Heath, Herts 


directors are 





COMPANY NEWS: 


rhe Distillers Co. Ltd 


Ihe board of The Distillers Co. Ltd 
reports that the over-all results for the 
ix months to 30 September show an 
encouraging increase in profits In 
the main, thi 
butable to the 
matured Scotch 


been pos ible t 


improvement 1 altri 
volume of 
vhisky which tt has 
release LD 


conditions 


increased 


spite di 
turbed common to most 
industries, the earnings of the indu 
trial group have so far been well main 
tained I he 
interim dividend on the ordinary capi 
tal for the year ending 31 March 1957 


of four and four-fifths pence per share 


board has declared ar 


of 6s 8d (equivalent to six per cent) 


( income tax al A 6d per t 


CHINA 


M.D. EWART AND CO. LTD. /5 Devonshire Row, Bishopsgate, London, E 


ee 


489 


ICI of Australia & N. Zealand 


New sales and profit records were 
achieved in the year ended 30 Septem 
ber by Imperial Chemical Industries 
of Australia & New Zealand. Sales 
rose from £A.32.4 million to £36.7 
million The parent company’s profit, 
totalled £1,940,760, 
£188,717 over the 


subject to audit 
in immecrease ofl 


previous yeal 





MARKET REPORTS | 


LONDON A 


home and export account has been 


steady business on 


reported from most sections of the in 
With the 


holiday 


dustrial chemicals market 
ipproach of the Christmas 
however 


little less 


conditions generally are a 
active and there has been a 
seasonal falling off in contract deliver 
ies Hydrogen peroxide, borax and 
boric acid are items for which there 
has been a good call, but there has 
been no feature on the week Zin 
oxide is dearer and higher rates have 
heen notified for a number of sol 
vents, otherwise prices are unchanged 
vith a firm undertone. Creosote oil 
irboli icid ind cresylic icid ire 
moving well in a steady coal-tar pro 
ducts market 


MANCHESTER | Fairly 


ing conditions have been reported for 


teady trad 


heavy chemicals during the past week 
Contract delivers to the textile and 
allied trades and most other leading 
industrial consumers are keeping up 
reasonably well, though so far as ad 


ditional fresh 


enquiries and actual 
business are concerned there are al 
ready ins of the usual year-end in 
fluences at work Apart from a few 
ections of the fertiliser trade, trading 
conditions at the moment are on the 
quiet de A steady demand for most 


tar products is reported 


GLASGOW A reasonably busy week 
ha been « Kperienced in most 
of the heavy 


varied range of chemical have heen 


ections 
chemical industry, and a 
demanded I nquiri ancl the prliac ing 
of contract for next eal 


vidence Prices 


have been firming 


supple 
ife noOW IM ¢ generally 
Some increases 
have heen re ported, due mostly to the 


increas in} 


Carriage harge Which 


have taken place 
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Classified Advertisements 


CLASSIFIED RATES: All sections 5d. per word. Minimum 8/-. Three or more insertions 


4d. per word. Box Number 2/- extra. 


Up to mid-day Tuesday for insertion same week. 


SEMI-DISPLAY: 30/- per inch. Three or more insertions 25/- per inch. 


SUBSCRIPTION: Annual Subscription of 52/6 brings 52 weekly copies of THE CHEMICAL 
AGE direct to your address from the printer (postage paid by the publishers), and a 
copy of THE CHEMICAL AGE YEAR BOOK. 


COMPANY MEETINGS AND REPORTS: £12.12.0 per column. Three column measure 


(approximately 360 words). 


SITUATIONS VACANT 








ASSISTANT CHIEF WORKS CHEMIST..— Graduate or A.R.1.¢ 
standard or someone in course of qualifying. Some experience 
of tar works practice is preferabl This is a progressive post 
for a keen young man with the right personality. Salary com 
mensurate with age, experience and qualifications. Write to 
SOUTH WESTERN TAR DISTILLERIES, ELING HOUSE, 
POTTON, SOUTHAMPTON, 





HEMIST, Graduate or A.R.LC,. required for RESEARCH 
LABORATORY. Duties involve development and improve 
ment of manufacturing processes for fine chemicals Industrial 
experience an advantage but not essential. Applications should 
be made to the PERSONNEL OFFICER, HOPKIN & 
WILLIAMS LTD., FRESHWATER ROAD, CHADWELI 
HEATH, ESSEX. 





HIEF MECHANICAL DESIGNER required, to be responsible 
for the design of mechanical handling equipment, particularly 
steel work plant and equipment. Only fully qualified and 
experienced men will be suitable for this appointment. Good 
salary, contributory pension scheme excellent working con 
ditions. Write, giving full details of technical qualifications and 
past experience, to BOX No. C.A. 3514, THE CHEMICAI 
AGE, 154, FLEET STREET LONDON, E.C.4. 





SHELL CHEMICAL COMPANY LIMITED 


has vacancies in various centres in the UK for 
CHEMISTS 


for interesting work in different fields, including research, 

product development, technical service and marketing 

Applicants should preferably be males, not more than 32, 

and hold a Diploma or Degree in Chemistry, or 
equivalent qualifications 


Previous laboratory or commercial experience desirable 
but not essential 


Excellent prospects, generous pension scheme and 
other benefits. Salaries according to age, qualifications 
and experience 
Write, with full details, to Shell Chemical Company 
Limited, Personnel Department, 170, Piccadilly, 
London, W.1. 





FOR SALI 





MILTING “U"-TROUGH MIXER-—4 ft. long by | ft. 6 in. by 
2 ft. deep. Agitator shaft has 12 mixing paddles. Renold 
chain-drive. WINKWORTH MACHINERY, LTD., 65, HIGH 
STREET, STAINES. Telephone: 1010 


BOX NUMBERS: Rebdly c/o ** The Chemical Age"’ 





FOR SALE: continued 





CHARCOAL, ANIMAL AND VEGETABLE, Horticultural, 
burning, filtering, disinfecting, medicinal. Also lumps, ground 
and granulated. THOMAS HILL-JONES, INVICTA WORKS, 
BOW COMMON LANE, LONDON, E.3. (TELEPHONE: 
EAST 3285). 





PHONE 98 STAINES 
STAINLESS STEEL PLANT 
S.S. “GARDNER” SIFTER/MIXER—40 in. by 17 in 
S.S. AUTOCLAVES.6 ft. by 3 ft., 100 w.p (Three.) 
Ss 100-gal. JACKETED PAN AND MIXERS. 
Ss. lMIPPING PANS—65 gallons (Two) 
S.S. ENCLOSED ELEVATOR—40 ft. centres 
S.S. 30-gal. GAS-HEATED PAN, 
S.S. 40-gal. OPEN PAN. 
S.S. and Chrome EMULSIFIER/MIXING ARMS A 
S.S. LARGE SINK UNITS—3 ft. by 2 ft. by I ft. 3 in. (Two.) 


rANKS, PANS, PUMPS, CONDENSERS, CALORIFIERS, 
STILLS, HYDROS, REFINERS, all types of MIXERS. 
Send for Lists 
HARRY H. GARDAM & CO., LTD. 





MORTON, SON AND WARD, LIMITED, STAINLESS STEEI 
VESSELS 


VESSELS of all shapes and sizes, jacketed or unjacketed—with 
stainless steel mixing gear to requirements; also stainless steel 
storage tanks and vauum vessels 

*MORWOOD ” **U”-shaped TROUGH MIXERS— up to 2 tons, 
in stainless steel, with agitators, scroll or paddle type, jacketed or 
unjacketed. 

Stainless Steel TROUGHS, TANKS and CYLINDERS made to 
requirements 

These items can also be fabricated in mild steel 

JACKETED PANS 

100g., 150g., and 200g., new, in mild steel, for 100 Ib. p.s.i. w.p 
with or without mixing gear. 

3 ewt. TROUGH MIXERS by CHALMERS and GARDNER 

stainless steel-lined troughs. ; 

5Og., 75g. and 100g. heavy duty MIXERS by FALLOWS and 
BATES. Agitators driven through bevel gears from fast and 
loose pully. 

200g. cast-iron JACKETED MIXING VESSEL with nickel 
chrome impellor type agitator driven through bevel gears from 
fast and loose pulley. 

AIR COMPRESSORS 

FHREE 30 c.f.m. at 100 Ib. pressure, water cooled, 
overloads, with or without motors 

AIR RECEIVERS MADE TO REQUIREMENTS PUMPS 

Selection of new MONO and second-hand Pumps in stock 
2 in. to 5 in 


automatic 


Inquiries Invited. 


MORTON, SON AND WARD, LIMITED, 
WALK MILL, 
DOBCROSS, NEAR OLDHAM, 
Lancs. 
Phone Saddleworth 437 


Bouverie House Fleet Street « EC4 
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FOR SALE: continued 





SPECIAL ORGANIC RESEARCH 





600 


FILTER PRESSES 

Steam-jacketed FILTER PRESS by S. H. Johnson, with 20 
recessed cast-iron plates forming cakes 22 in. sq. by 4 in. Hand 
closing. Fitted two galvanised drip troughs, discharge trough 
and under-base trough 

16 Horizontal Cast-iron Plate and Frame FILTER PRESSES, 
forming 19 cakes 224 in. sq. by | in. Capstan closing gear with 
final hydraulic pressure 

FILTER PRESS by S. H. Johnson, W.T.1. type. 36 teak chambers 
394 in. by 234 in. by 14 in. Ratchet closing gear 

Two Plate and Frame FILTER PRESSES by S. H. Johnson 
Cast-iron construction. 50 plates forming cakes 29 in. sq. by 
f in. Screw closing. Top and bottom ports 

Recessed Plate FILTER PRESS by Edwards & Jones, for cakes 
23 in. by 24 in. by 1} in. Top centre feed 4 in. diam. Ribbed 
type plates each with bottom drain. Hand screw closing 

Plate and Frame FILTER PRESS by S. H. Johnson. 36 chambers 
with pyramid plates 32 in. sq. for 30 in. cakes. Hand ratchet 
closing. Individual discharge 

GEORGE COHEN SONS & CO., LTD., 
WOOD LANE, LONDON, W.12. 
Tel: Shepherds Bush 2070 and 
STANNINGLEY, NR. LEEDS 


Tel: Pudsey 2241 





Brand New COCHRAN Vertical and ECONOMIC Self-contained 
STEAM BOILERS in stock, also all sizes reconditioned and 
guaranteed. List on request 

STAINLESS STEEL TANKS, PANS, CONDENSERS, PLATES, 
VALVES AND COCKS. Very wide selection 

4 new ALUMINIUM CONDENSERS, 14 ft. long, 2 ft. 3 
dia., 386 tubes { in. o.d 

FRED WATKINS (BOILERS). LTD., 
COLEFORD, GLOS. 


Phone: Coleford 2271/2 





FINE GROUND MAGNESIAN LIMESTONI 
90 per cent passing 200 mesh. 
For samples and price, apply to 
THE BRICK MARKETING COMPANY, LIMITED, 
NORTH BRIDGE ROAD, 
DONCASTER. 





MIXERS—1 Baker Hand-tilted Trough, 16 in. by 24 in. by 20 in 
Fast and loose pulleys and clutch. “Z’’ blades 
1 Ditto Power-tilted Trough, 30 in. by 20 in. by 24 in. Pulley drive 
and clutch. Four “L”’ blades. 
THOMPSON & SON (MILLWALL), LTD., 
LONDON, E.14. 
TEL.: EAST 1844 





WORK WANTED & OFFERED 





CRUSHING, GRINDING, MIXING and DRYING for the trade. 
THE CRACK PULVERISING MILLS LTD. 
Plantation House 
Mincing Lane, 

London, E.C.2. 





GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD., 
BLACKHOLE MINE, EYAM 
PELEPHONE: EYAM 227 





PULVERISING of every description of chemical and other 
materials. Collections, storage, deliveries. THOMAS HILL- 
JONES, LIMITED, INVICTA WORKS, BOW COMMON 
LANE, LONDON E.3. (TELEPHONE: EAST 3285). 





ORGANIC Chemical Research. Special organic chemicals made 
to order. Literature searches. GROSVENOR LABORATORY, 
BUTACET LIMITED, 25, GROSVENOR CRESCENT 
MEWS, LONDON, S.W.1. 





PATENTS & TRADE MARKS 





KING'S PATENT AGENCY, LTD., (B. T. King, A.M.I.Mech.E., 
Patent Agent), 146a, Queen Victoria Street, London, E.C.4 
ADVICE Handbook, and Consultation free. Phone: City 6161 








Decolorising CARBON 


at. Grapes | HIGHEST EFFICIENCY 
ALL TRADES LOWEST PRICES 











Granular Carbon for Solvent Recovery 
Regeneration of Spent Carbon 


Write for samples and quotations. 


FARNELL CARBONS LIMITED 
CONDUIT ROAD, PLUMSTEAD, LONDON, S.E.18 


Telephone 


Telegrams 
Woolwich 1158 (2 lines) 


Scofar, Wol, London 














Rockets and 
Guided Missiles 


By 
HUMPHRIES 


JOHN 


INTENDED in the main for engineers and 
technicians, this complete survey of present 
day achievements and possible future develop 
ments presents the latest information on 
rocket motors and their applications from an 
engineer's point of view. Both solid and liquid 
propellant motors are discussed, the latter 
more fully as being of greater interest to th 
engineer. The first half of the book covers 
propellants, motors and components, — th 
second, the applications of these motors to 
missiles and aircraft, and in conclusion a 
review of potentialities for the future is 
appended. The author has had wide practical 
experience following a brilliant scholastic 
career, and is at present actively engaged on 
rocket research 
318. (postage paid) 


Ernest Benn Limited 
Bouverie House * Fleet Street ‘ London « EC4 
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Chemical Engineers 





Have you Reserved 
Your Space 
in 
1957 ANNUAL 
REVIEW NUMBER 
January 12 
The special issue that will 
be read and preserved for 
future reference by buyers 


of 50 Countries drawn 
from 40 different industries. 


If not please write to: 

The Publisher 
THE CHEMICAL AGE 
154 FLEET STREET, LONDON, E.C.4 


or telephune FLEet Street 3212 











praise Stellar Filters 
for 
8 very good reasons 


1. Star-bright filtrate 
Simple in operation 

3 Compact and reliabl 
Autopact cleaning 

5 Liquid loss almost entirely eliminated 
Unchokeable filter bed 

7 Available for practically all applications 
Steam-jacketed models where required 


Furthermore, Stellar filters are Paterson Products based 
on more than fifty years experience of filtration 
problems. More and more companies are employing 
Stellar Filters in their production lines. The filter 
illustrated is a steam-jacketed model used in the 
paint industry for resin and varnish filtration 


® BALLOTINI ‘06mm. TO I2mm. DIAMETER 
© PRECISION GROUND GLASS BALLS 
*SMALL GLASS MOULDINGS 
THI ENGL ISH GLASS CO.LTD 


. : F EMPIRE ROAD, LEICESTER 
vee PATERSON ENGINEERING COMPANY pray hn ™* ’ Pa 
pa OBS 


97 Windsor Ho msway, London, W.C.2 lelephone Hy 878 
CLEARLY BY STELLAR FILTERS 
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T. DRYDEN .itp. | 


Complete Laboratory Furnishers 























Chemicals and Acids for Laboratory and Industrial Purposes 


SCIENTIFIC GLASSWARE AND APPARATUS 
THERMOMETERS HIGH-CLASS FURNISHING 
PHOTOGRAPHIC CHEMICALS & EQUIPMENT 





SOUTH WALES STOCKIST and DISTRIBUTOR OF 


PYREX, MONAX and FIRMASIL GLASSWARE 
WHATMAN, POSTLIP and GREENS’ FILTER PAPERS 
BAIR & TATLOCK’S APPARATUS. 

ROYAL WORCESTER PORCELAIN 

A. GALLENKAMP'’S SPECIALITIES. 

FIRECLAY and VITREOSIL WARE. 

OERTLING & STANTON BALANCES 

“ANALAR” ACIDS and CHEMICALS. 

BRITISH ROTOTHERM TEMPERATURE GAUGES 

E-MIL VOLUMETRIC GLASSWARE and THERMOMETERS 


Phone: SWANSEA 558445 L A | D °o R a 
=SWANSEA 



































MULTITUBULAR DRIERS 
ROLLER FILM DRIERS 
FLAKERS & COOLERS 


We offer accumulated experience of 


50 years’ specialization 


OUR WORKS, the largest in the 
United Kingdom devoted especially 
to DRYING MACHINERY, are laid out 
and equipped with the latest plant for 


this particular purpose 


MANY STANDARD SIZES including 
LABORATORY MODELS. 


We have test plants always available 


RICHARD SIMON & SONS LIMITED 


PHCENIX WORKS - BASFORD - NOTTINGHAM ©- Tel: NOTTINGHAM 75136/7/8 & 71453 
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FEATURES ” THE Wiggins 


DRY SEAL GASHOLDER 


The Wiggins Gasholder »perates on the prin iple 
of piston displacement. A frictionless, movable 
piston floats on the confined gas, rising and 
falling with changes in volume The seal ; 
synthetic rubber-coated fabric S protected 
against wear by iniple clearances The system 
requires practically no maintenance and no 
replacements The. Wiggins Gasholder is a 


Structure free of ul sightly fr imework 


The piston rises nearly to the roof of 
the gas-tight shell giving maximum 


capacity 


A single automatic levelling device 


keeps the piston riding level 


The section of the shell above the 


piston is completely ventilated 
Wide clearances prevent friction 
. ] The gas-tight seal remains un 
lll Si affected by weather 

Fenders protect the seal when under 
pressure and guide it on to the side 

1 

0 walls without friction 


The shell is gas-tight up to the seal 





connection 


Foundations are simple and in 
expensive as only the shell weight 
has to be supported 

Half full position, showing inflated seal con- Full position view of mechanically-operated 
structed of a synthetic ru r-coated fabric. retief valve. Releases gas if holder capacity is 
exceeded. 


bh E <- er, a 3 ae ee ¥ ry a . Pe) * . rst 
(MEMBER OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDON 


AUSTRALIA CANADA s) E "4 AFRICA 
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